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PART    I. 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 
Status,  changes,  and  distribution  of  officers  of  corps,  3;  officers  detached,  4. 

FORTIFICATIONS. 

Projects  and  estimates,  4;  appropriations,  5;  allotments,  6;  Portland  Harbor,  Me., 
6;  Boston  Harbor,  Mass.,  Narragansett  Bay,  R.  I.,  New  York  Harbor,  N.  Y.,  7;  Phil- 
adelphia, Pa.,  9 ;  Washington,  D.  C,  Hampton  Roads,  Va.,  Savannah,  Ga.,  Pensacola, 
Fla.,  San  Frauciso  Harbor,  Cal.,  10;  preservation  and  repair  of  fortifications,  12. 
Sites  for  fortifications :  Fort  McClary,  Me.,  Cushings  Island,  Portland,  Me.,  Grovers 
Cliff,  Boston,  Mass.,  SnUivans  Island,  Charleston,  S.  C,  13. 

SEA  WALLS  AND  EMBANKMENTS,  NEW  YORK  HARBOR. 
In  the  charge  of  Lieut.  Col.  H.  M.  Robert,  Corps  of  Engineers — 
Bedloes  Island,  Governors  Island,  Davids  Island,  14. 

SEA  WALL  AT  FORT  McHENRY,  BALTIMORE  HARBOR,  MD. 

In  the  charge  of  Col.  Wm.  P.  Craigh ill,  Corps  of  Engineers 14 

WATER  SUPPLY  AT  FORT  MONROE,  VA. 

In  the  charge  of  Maj. Charles  E. L.B.Davis,  Corps  of  Engineers 14 

ESTIMATES  OF  APPROPRIATIONS  FOR   FORTIFICATIONS  REQUIRED  FOR 

1895-^96 , 15 

THE  BOARD  OF  ENGINEERS. 

Constitution   of   Board,  summary  of  reports  rendered,  15;   personal  inspections 

made,  additional  duties  of  members,  16. 

POST  OF  WILLETS  POINT,  NEW  YORK.— U.  S.  ENGINEER  SCHOOL.— 

BATTALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Officer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers — 

Post  of  Willets  Point,  U.  S.  Engineer  School,  Battalion  of  Engineers,  17;  Engineer 

Depot,  18;  statement  of  funds,  estimates,  19. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

General  statement,  removal  of  wrecks,  19;  establishment  of  harbor  lines,  exam- 
ination of  bills  for  bridges,  construction  of  bridges  across  navigable  waters,  britlgcs 
obstructing  navigation,  occupancy  and  injury  of  public  works,  engineer  divisions, 
South  Pass  of  the  Mississippi  River,  20. 
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ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  THE  CHARGE   OF   LlEUT.    COL.   PETEU  C.    HaINS,    CORPS   OF    ENGINEERS— 

St.  Croix  River,  Me.,  20;  Lubeo  Channel,  Me.,  Moosabec  Bar,  Me.,  21;  Narraguagus 
River,  Me.,  22;  breakwater  from  Mount  Desert  to  Porcupine  Island,  Bar  Harbor, 
Me.,  23;  Bagaduoe  River,  Me.,  Penobscot  River,  Me.,  24;  Belfast  Harbor  Me.,  Cam- 
den Harbor,  Me.,  26;  Rockland  Harbor,  Me.,  27;  Kennebec  River,  Me.,  28;  Harra- 
seeket  River,  Me.,29;  Portland  Harbor,  Me.,  30;  cliannel  in  Back  Cove,  Portland, 
Me.,  31 ;  Saco  River,  Me.,  32;  York  Harbor,  Me.,  33;  Bellamy  River,  N.  H.,  Cocheco 
River,  N.  H.,  34 ;  harbor  of  refuge  at  Little  Harbor,  N.  H.,  35. 

In  the  charge  of  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers — 

Newburyport  Harbor,  Mass.,  36;  Merrimac  River,  Mass.,  Powow  River,  Mass.,  37; 
Ipswich  River,  Mass.,  38;  Essex  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape 
Ann,  Mass.,  39;  Gloucester  Harbor,  Mass.,  40;  Manchester  Harbor,  Mass.,  Salem 
Harbor,  Mass,  41 ;  Lynn  Harbor,  Mass.,  42 ;  Winthrop  Harbor,  Mass.,  Mystic  and 
Maiden  rivers,  Mass.,  43;  Boston  Harbor,  Mass.,  44;  Weymouth  River,  Mass.,  45; 
Hingham  Harbor,  Mass.,  Scituate  Harbor,  Mass.,  46;  Plymouth  Harbor,  Mass., 
Kingston  Harbor,  Mass.,  47;  Wellfleet  Harbor,  Mass.,  rrovincetown  Harbor,  Mass.. 
48;  ChathaQi  Harbor,  Mass.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  49. 

In  the  charge  op  Capt.  W.  H.  Bixby,  Corps  of  Engineers — 

Harbor  of  refuge  at.Hyannis,  Mass.,  harbor  of  refuge  at  Nantucket,  Mass.,  50;  Mar- 
thas Vineyard  inner  harbor  at  Edgartown,  Mass.,  51;  harbor  at  Vineyard  Haven, 
Mass.,  Wareham  Harbor,  Mass.,  52;  New  Bedford  Harbor,  Mass.,  53;  Canapitsit 
Channel,  Mass.,  Taunton  River,  Mass., 54;  Pawtucket  River,  R.  I.,  55;  Providence 
River  and  NarragJinsett  Bay,  R.  I.,  56;  removal  of  Green  Jacket  Shoal,  Providence 
River,  K.  I.,  Newport  Harbor,  R.  I.,  57:  harbor  of  refuge  at  Point  Judith,  R.  I., 
58;  harbor  of  refuge  at  Block  Island,  R.  I.,  59;  PawcatucK  River,  R.  I.  and  Conn., 
60;  harbor  of  refuge  at  Stonin^ton,  Conn.,  61;  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  62. 

In  the  charge  of  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers— 

Mystic  River,  Conn.,  Thames  River,  Conn.,  64;  Connecticut  River,  Mas^j.  and  Conn., 
65;  harbor  of  refuge  at  Duck  Island  Harbor,  Conn.,  67;  Clinton  Harbor,  Conn., 
New  Haven  Harbor,  Conn.,  68;  breakwaters  at  New  Haven,  Conn.,  69;  Milford 
Harbor,  Conn.,  70;  Housatonic  River,  Conn.,  Bridgeport  Harbor,  Conn.,  71;  Black 
Rock  Harbor,  Conn.,  72;  Saugatuck  River,  Conn.,  Wilsons  Point  Harbor,  Conn., 
73;  Five  Mile  River  Harbor,  Conn.,  74;  Stamford  Harbor,  Conn.,  harbor  at  Cos 
Cob  and  Mianus  River,  Conn.,  75;  Port  Chester  Harbor,  N.  Y.,  76;  Larchmont  Har- 
bor, N.  Y.,  East  Chester  Creek,  N.  Y.,  77:  Greenport  Harbor,  N.  Y.,  Port  Jefferson 
Harbor,  N.  Y.,  78;  Huntington  Harbor,  N.  Y.,  Glen  Cove  Harbor,  N.  Y.,  79;  Flush- 
ing Bay,  N.  Y.,80;  Patchogue  River,  N.  Y.,  Browns  Creek,  Sayville,  N.  Y.,  81; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  82. 

In  tiik  charge  of  Likut.  Col.  G.  L.  Gillespik,  Corps  of  Engixeeks — 

Hudson  River,  N.  Y.,  83;  harbor  at  Saugerties,  N.  Y.,  harbor  at  Rondout,  X.  Y.,  84; 
Wappinger  Creek,  N.  i.,  85;  Harlem  River,  N.  Y.,  86;  East  River  and  Hell  Gate, 
N.  Y.,  87;  Newtown  Creek,  N.  Y.,  89;  Buttermilk  Channel,  New  York  Harbor,  90; 
Gowanus  Bay,  N.  Y.,  Red  Hook,  Gowanus  Creek,  and  Bay  Ridge  channels,  91 ;  New 
York  Harbor,  N.  Y.,  92;  Jamaica  Bay,  N.  Y.,  93^  Raritan  Bay,  N.J. ,  94;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  95. 

In  the  charge  of  Capt.  Thomas  L.  Casey,  Corps  of  Engineers— 

Sumpawanus  Inlet^  N.  Y.,  95;  Canarsie  Bay,  N.  Y.,  Sheepshead  Bay,  N.  Y.,  96;  Arthur 
Kill,  N.  Y.  and  N.  J.,  97;  channel  between  Stateu  Island  and  New  Jersey,  98;  Pas- 
saic River,  N.  J.,  99;  Elizabeth  River,  N.  J.,  100;  Rahway  River,  N.  J.,  101 ;  Rari- 
tan River,  N.  J.,  102;  South  River,  N.  J.,  103;  Kevport  Harbor,  N.  J.,  Mattawan 
Creek,  N.  J.,  1C4;  Shoal  Harbor  and  Comptou  6reek,  N.  J.,  105;  Shrewsbury 
River,  N.  J.,  106;  Manasquan  (Squan)  River,  N.  J.,  107;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  108. 
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In  the  charge  of  Maj.  €.  W.  Ratmond,  Cobps  of  Enoixkerb — 

Delaware  River, Iff.  J.  and  Pa.,  108;  harbor  between  Philadelphia,  Pa.,  and  Camden, 
N.  J.,  110;  Schnylkill  River,  Pa.,  Ill;  ico  harbor  at  Marcus  Hook,  Pa.,  ice  harbor 
at  head  of  Delaware  Bay,  Del.,  112;  construction  of  iron  pier  iu  Delaware  Bay, 
near  Lewes,  Del.,  113;  Delaware  Breakwater,  Del.,  114;  Kancocas  River,  N.  .f;, 
115;  AUoway  Creek,  N.  J.,  Salem  River,  N.  J.,  116;  Goshen  Creek,  N.  J.,  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  117. 

In  the  charge  of  William  F.  Smith,  United  States  Agent,  Major  of  Engi- 
jteebs,  u.  s.  arbtsr,  retired — 

Wilmington  Harbor,  Del.,  118;  ice  harbor  at  New  Castle,  Del.,  Appoqninimink 
River,  Del.,  119;  Smynia  River,  Del.,  120;  Murderkill  River,  Del.,  121;  Mispillion 
River,  Del.,  122;  Broadkiln  River,  Del.,  inland  waterway  from  Chincotean^ne  Bay, 
Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  123;  Susquehanna  River  above  and 
below  Havre  de  Grace,  Md.,  Elk  River,  Md.,  124;  Fairlee  Creek,  Md.,  Chester 
River,  Md.,  from  Crnmpton  to  Jones  Landing,  125;  Choptank  River,  Md.,  La 
Trappe  River,  Md.,  126;  Warwick  River,  Md.,  127;  Cambridge  Harbor,  Md., 
Broad  Creek  River,  Del.,  128;  Wicomico  River,  Md.,  129;  Manokin  River,  Md., 
Onancock  Harbor,  Va.,  130;  harbor  and  approaches  at  Cape  Charles  City,  Va., 
131 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  132. 

Ik  the  charge  of  Col.  William  P.  Craighill,  Corps  of  Engineers — 

Patapsco  River  and  channel  to  Baltimore,  Md.,  132;  channel  to  Curtis  Bay  in 
Patapsco  River,  Baltimore  Harbor,  Md.,  James  River,  Va.,  133. 

In  the  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engineers — 

Potomac  River  at  Washington,  D.  C,  135;  Anacostia  River,  D.  C,  Occoquan  Creek, 
Va.,  138;  Aquia  Creek,  Va  ,  139;  Nomini  Creek,  Va.,  140;  Lower  Machodoc  Creek, 
Va.,  Patnxent  River,  Md.,  141;  Rappahannock  River,  Va.,  142;  Urbana  Creek, 
Va.,  York  River,  Va.,  143;  Mattaponi  River,  Va.,  144;  Pamunkey  River,  Va., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  145. 

In  thk  charge  of  Capt.  Edward  Burr,  Corps  of  Exginekrs— 

Harbor  of  Norfolk  and  its  approaches,  Va.,  146;  approach  to  Norfolk  Harbor  and 
the  United  States  (Norfolk)  navy-yard,  between  Lambert  Point  and  Fort  Norfolk, 
147;  Nansemond  River,  Va.,  148;  Chickahominy  River,  Va.,  Appomattox  River, 
Va.,  149;  inland  water  route  from  Norfolk,  Va.,  to  Albemarle  Sound,  N.  C,  through 
Currituck  Sound,  151;  North  Landing  River,  Va.,  and  N.  C,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  152. 

In  the  charge  of  Maj.  W.  S.  Stanton,  Corps  of  Engineers — 

Roanoke  River,  N.  C,  153;  Pasquotank  River,  N.  C,  154;  Mackeys  Creek,  N.  C, 
Ocracoke  Inlet.  N.  C.,  155;  Fishing  Creek,  N.  C,  Pamlico  and  Tar  rivers,  N.  C, 
156;  Conteutnia  Creek,  N.  C,  157;  Trent  River,  N.  C,  158:  Neuse  River,  N.C., 
inland  waterway  between  Newbern  and  Beaufort,  N.  C,  159 ;  harbor  at  Beaufort,  N. 
C,  160;  inland  waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  inland 
waterway  between  New  River  and  Swansboro,  N.C.,  161;  New  River,  N.C.,  162; 
North  East  (Cape  Fear)  River,  N.C.,  Black  River,  N.  C,  163;  Cape  Fear  River 
above  Wilmington,  N.  C,  Cape  Fear  River  at  and  below  Wilmington,  N.  C,  164; 
Lockwoods  F(uly  River,  N.  C,  Georgetown  Harbor,  S.  C,  166;  Winyaw  Bay,  S.  C, 
167 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  168. 

In  the  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers — 

Wacpamaw  River,  N.  C.  and  S.  C,  168;  Lumber  River,  N.  C.  and  S.  C,  Little  Pedce 
River,  8.  C,  169;  Great  Pedee  River,  S.  C,  Clark  River,  S.  C,  Mingo  Creek,  S.  C, 
Santee  River,  S.  C,  170;  Watereo  River,  S.  C,  Congaree  River,  S.  C,  171;  Charles- 
ton Harbor,  S.  C,  Ashley  River,  S.  C,  172;  Wappoo  Cut,  S.  C,  Edisto  River,  S.  C, 
Salkahatchie  River,  S.  C.,  173;  Beaufort  River,  S.  C,  removing  sunken  vessels  or 
craft  obatmcting  or  endangering  navigation,  174 
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In  the  charge  op  Capt.  O.  M.  Carter,  Corps  of  Engineers — 

Savannah  Harbor,  Ga.,  174;  Savannah  River,  Ga.,  176;  Savannah  River  above 
Augusta,  Ga.,  Darien  Harbor,  Ga.,  177;  Altaraaha  River,  Ga.,178;  Oconee  River, 
Ga.,  Ocmulgee  River,  Ga.,  179;  Brunswick  Harbor,  Ga.,  Brunswick  Outer  Bar, 
Ga.,  180;  Jekyl  Creek,  Ga.,  Cumberland  Sound,  Ga.,  181;  inside  water  route 
between  Savannah,  Ga.,  and  Fernandina,  Fla.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  182. 

In  the  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers — 

8t.  Johns  River,  Fla.,  182;  Upper  St.  Johns  River,  Fla.,  185;  Volusia  Bar,  Fla.,  186 
Ocklawaha  River,  Fla.,  St.  Augustine  Harbor,  Fla.,  187;  Indian  River,  Fla.,  188 
northwest  entrance.  Key  West  Harbor,  Fla.,  189;  Caloosahatchee  River,  Fla.,  190 
Charlotte  Harbor  and  Pease  Creek,  Fla.,  Sarasota  Bay,  Fla.,  191:  Manatee  River, 
Fla.,  192;  Tampa  Bay,  Fla.,  Withlacoochee  River,  Fla.,  193;  narbor  at  Cedar 
Keys,  Fla.,  194;  Suwanee  River,  Fla.,  195. 

In  the  charge  of  Maj.  F.  A.  Mahan,  Corps  of  Engineers — 

Apalachicola  Bay,  Fla.,  196;  Apalachicola  River,  the  Cut-off,  and  Lower  Chipola 
River,  Fla.,  197;  Flint  River,  Ga.,  198;  Chattahoochee  River,  Ga.  and  Ala.,  200; 
Choctawhatchee  River,  Fla.  and  Ala.,  202;  harbor  at  Pensacola,  Fla.,  203;  Escam- 
bia and  Conecuh  rivers,  Fla.  and  Ala.,  204;  Alabama  River,  Ala.,  205;  Coosa  River, 
Ga.  and  Ala.,  206;  operating  and  care  of  canals  and  other  works  of  navigation  on 
Coosa  River,  Ga.  an(l  Ala.,  208;  Cahaba  River,  Ala.,  209. 

Jn  the  charge  of  Maj.  A.  N.  Damkell,  Corps  of  Engineers — 

Mobile  Harbor,  Ala.,  210;  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels 
('reek,  211;  WaiTior  apd  Tombigbee  rivers,  Ala.  and  Miss.,  212;  Noxubee  River, 
Miss.,  214;  Pascagoula  River,  Miss.,  Chickasahay  River,  Miss.,  215;  Jjeaf  River, 
Miss.,  harbor  at  Biloxi,  Miss.,  216;  Pearl  River  below  Jackson,  Miss.,  Pearl  River 
between  Carthage  and  Jackson,  Miss.,  217;  Pearl  River  between  Edinburg  and 
Carthage,  Miss.,  BogueChitto,  La.,218;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  219. 

In  the  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers — 

Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  219;  Che- 
functo  River  and  I3ogue  Falia,  La.,  220;  Tickfaw  River  and  its  tributaries,  La., 
221;  Amite  River  and  Bayou  Manchac,  La.,  222;  Bayou  Lafourche,  La.,  Bayou  Ter- 
rebonne, La.,  223;  Bayou  Plaquemine,  Grand  River,  and  Pigeon  bayous,  La.,  224; 
Bayou  Courtableau,  La.,  225;  Bayou  Teche,  La.,  226;  channel,  bay,  and  passes  of 
Bayou  Vermillion,  La.,  Mermentau  River  and  tributaries.  La.,  227;  mouth  and 

Classes  of  Calcasieu  River,  La.,  228;  harbor  at  Sabine  Pass,  Tex.,  230;  Sabine  River, 
'ex.,  231 J  Neches  River,  Tex.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  232. 

In  thk  ciiar<jk  of  Capt.  John  Millis,  Corps  of  Engineers— 
Securing  moutli  of  Bayou  Placiuemine,  La.,  from  further  caving.  232. 

In  the  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.,  233;  ship  channel  in  Galveston  Bay,  Tex.,  234; 
channel  in  West  Galveston  Bay,  Tex.,  Trinity  River,  Tex.,  235 ;  Cedar  Bayou,  Tex., 
236;  Buti'alo  Bayou,  Tex.,  harbor  at  Brazos  Santiago,  Tex.,  237. 

WESTERN  RIVERS. 

In  the  charge  of  Capt.  J.  H.  Wilijird,  Corps  of  Engineers — 

Red  River,  La.  and  Ark.,  238;  Red  River  above  Fulton,  Ark.,  240;  Ouachita  and 
Black  rivers,  Ark.  and  La.,  241;  bayous  D'Arbonne  and  Corney,  La.,  Bayou  Bar- 
tholomew, La.  and  Ark.,  242;  Bctuf  River,  La.,  243;  Tensas  River  and  Bayou 
Mavon,  La.,  Big  Black  River,  Miss.,  244;  Yazoo  River,  Miss.,  245;  mouth  of  Yazoo 
River,  Miss.,  246;  Tcliula  Lake,  Miss.,  Tallahatchee  River,  Miss.,  247;  Steele  and 
Washington  bayous.  Miss.,  Big  Suutiower  River,  Miss.,  248;  Big  Hatchee  River, 
Tenn.,  249;  Forked  Deer  River,  Tenu.,  water  gauges  on  Mississippi  River  and  its 
principal  tributaries,  250. 
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In  the  charge  of  Capt.  Carl  F.  Palfrey,  Corps  of  Engineers — 

Removing  obstrnctions  in  Arkansas  River,  251 ;  improving  Arkansas  River,  Ark., 
Fourche  Le  Fevre,  Ark.,  252;  Petit  Jean  River,  Ark.,  White  River,  Ark.,  253; 
Cache  River*  Ark.,  Black  River,  Ark.  and  Mo.,  Current  River,  Ark.  and  lifo.,254; 
St.  Francis  River,  Ark.,  St.  Francis  River,  Mo.,  255. 

In  the  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

Removing  snags  and  wrecks  from  Mississippi  River,  improving  Mississippi  River 
between  Ohio  and  Missouri  rivers,  256;  harbor  at  St.  Louis,  Mo.,  258;  Gasconade 
River,  Mo.,  259;  Osage  River,  Mo.,  Kaskaskia  River,  111.,  260. 

In  the  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Operating  snag  boats  and  dredge  boats  on  Upper  Mississippi  River,  261:  improving 
Mississippi  Kiver  between  Missouri  River  and  Minneapolis,  262 ;  Des  Moines 
liapids,  Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and 
Dry  Dock,  operating  and  care  of  Galena  River  improvement,  111.,  263. 

In  the  charge  of  Maj.  W.  A.  Jones,  Corps  of  Engineers — 

Mississippi  River  above  Falls  of  St.  Anthony,  Minn.,  reservoirs  at  headwaters  of 
Mississippi  River,  264;  Chippewa  River,  including  Yellow  Banks,  Wis.,  St.  Croix 
River,  Wis.  and  Minn.,  266;  Minnesota  River,  Minn.,  267;  Red  River  of  the  North, 
Minn,  and  N.  Dak.,  268;  gauging  Mississippi  River  at  or  near  St.  Paul,  Minn.,  26^. 

In  the  charge  of  Capt.  Harry  F.  Hodges,  Corps  of  Engineers— 

Missouri  River  between  the  Great  Falls,  Mont.,  and  Sioux  City,  Iowa,  270;  remova 
of  snags  and  other  obstructions  in  Missouri  River  above  Sioux  City,  Iowa,  271; 
examination  of  Missouri  River  between  Three  Forks  and  Canyon  Ferry,  Mont., 
Yellowstone  River,  Mont,  and  N.  Dak.,  272. 

In  the  charge  of  Capt.  John  Biddle,  Corps  of  Engineers— 

Obion  River,  Tenn.,  Tennessee  River  above  Chattanooga,  Tenn.,  273;  Tennessee 
River  below  Bee  Tree  Shoals,  Ala.,  274;  Hiwassee  Kiver,  Tenn.,  275;  French 
Broad  River,  Tenn.,  276;  Little  Pigeon  River,  Tenn.,  Clinch  River,  Tenn.,  277; 
Cumberland  River.,  Tenn.  and  Ky.,  278;  Caney  Fork  River,  Tenn.,  282. 

In  thk  charge  of  Capt.  Geokge  W.  Goethals,  Corps  of  Engineers — 

Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee  Tree  Shoals,  Ala., 
282;  operating  and  care  of  Muscle  Shoals  Canal,  Tennessee  River,  284. 

In  the  charge  of  Lieut.  Col.  Amos  Stickney,  Corps  of  Engineers — 

Ohio  Kiver,  285;  operating  snag  boat  on  Ohio  River,  operating  and  care  of  Davis 
Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  movable  dam  in  Ohio  River  below 
mouth  of  Beaver  Kiver,  Pa.,  movable  Dam  >.'o.  2,  Ohio  River,  287;  ice  harbor  at 
mouth  of  Muskingum  River,  Ohio,  Muskingum  River,  Ohio,  288;  operating  and 
care  of  locks  and  dams  on  Aluskingum  River,  Ohio,  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  examinations,  289. 

In  TiiK  charge  of  Capt.  R.  L.  Hoxie,  Corps  of  Engineers — 

Monongahela  River,  W.  Va.  and  Pa.,  290;  operating  and  care  of  Locks  and  Dams 
Nos.  8  and  9,  Monongahela  Kiver,  purchase  of  Lock  and  Dam  No.  7,  Monongahela 
River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River,  Cheat  River,  \V.  Va., 
291;  Alleghenv  River,  Pa.,  dam  at  Herr  Island,  Allegheuv  River,  near  Pittsburg, 
Pa.,  292. 

In  the  charge  of  Capt.  James  G.  Warren,  Corps  of  Engineehs — 

Falls  of  the  Ohio  River,  at  Louisville,  Ky.,293;  Indiana  Chute,  Falls  of  the  Ohio 
River,  operating  and  care  of  Louisville  and  Portland  Canal,  Ky.,  295;  Wabash 
River,  Ind.  and  111.,  296;  White  River,  Ind.,  297. 


VI  COKTENTS. 

In  the  charge  of  Coi«  Wieliam  P.  Craighill,  Corps  of  Enoineers — 

Great  Kanawha  Biver,  W.  Ya.,  397;  operating  and  care  of  locks  and  dams  on  Great 
Kanawha  River,  W.  Va.,  Elk  River,  W.  Va.,  299;  Gauley  River,  W.  Va.,  300;  New 
River,  Va,  and  W.  Va.,  301. 

In  the  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Engineers — 

Tradewater  River,  Ky.,  301 ;  Xiock  No.  2,  Green  River,  at  Rnmsey,  Ky.,  Green  River 
above  mouth  of  Big  Barren  River,  Ky.,  operating  and  care  of  locks  and  dams  on 
Green  and  Barren  rivers,  Ky.,  302;  Rouen  River,  Ky.,  Kentucky  River,  Ky.,  303; 
operating  and  care  of  locks  and  damson  Kentucky  River,  Ky.,  Licking  River,  Ky., 
between  Farmers  and  West  Liberty,  304 ;  Big  Sandy  River,  W.  Va.  and  Ky., 
Levisa  Fork  of  Big  Sandy  River,  Ky.,  305;  Tug  Fork  of  Big  Sandy  River,  W.Va. 
and  Ky.,Guyandotte  River,  W.  Va.,  306;  Little  Kanawha  River,  W.  Va.,  operating 
and  6are  of  look  and  dam  on  Little  Kanawha  River,  W.  Va.,  307. 

LAKE  RIVERS  AND  HARBORS. 

In  the  charge  of  Maj.  Ci.intox  B.  Sears,  Corps  of  Engixeers — 

Harbor  at  Grand  Marais,  Minn.,  harbor  at  Agate  Bay,  Minn.,  308;  harbor  at 
Duluth,  Minn.,  309;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis.,  310;  harbor 
at  Ashland,  Wis.,  harbor  at  Ontonagon,  Mich.,  311;  Eagle  Harbor,  Mich.,  waterway 
from  Keweenaw  Bay  to  Lake  Superior,  via  Portage  Lake  and  River,  Mich,  312; 
operating  and  care  of  waterway  from  Keweenaw  Bay  to  Lake  Superior,  via  Portage 
Lake  and  River,  Mich.,  harbor  at  Marquette,  Mich,  313;  harbor  of  refuge  at  Grand 
Marais,  Mich,  314. 

In  the  charge  of  Ma.j.  James  F.  Gregory,  Corps  of  Engineers — 

Manistique  Harbor,  Mich.,  Cedar  River  Harbor,  Mich.,  315;  Menominee  Harbor, 
Mich,  and  Wis.,  Menominee  River,  Mich,  and  Wis.,  316;  Oconto  Harbor,  Wis.,  317; 
Pensaukee  Harbor,  Wis.,  Green  Bay  Harbor,  Wis.,  318;  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wis.,  319;  operating  and  careof  Sturgeon  Bay  and  Lake  Mich- 
igan Snip  Canal,  Wis.,  320 ;  harbor  of  refuge  at  eastern  entrance  of  Sturgeon  Bay  and 
Lake  Michigan  Ship  Canal,  Wis.,  Ahnapee  Harbor,  Wis.,  321 ;  Kewaunee  Harbor, 
Wis.,  322;  Two  Rivers  Harbor,  Wis.,  Manitowoc  Harbor,  Wis.,  323;  Sheboygan 
Harbor,  Wis.,  324;  Port  Washington  Harbor,  Wis.,  harbor  of  refuge  at  Milwaukee 
Bay,  Wis.,  325;  Milwaukee  Harbor,  Wis.,  Racine  Harbor,  Wis.,  32o;  Kenosha  Har- 
bor, Wis.,  327;  Waukegan  Harbor,  111.,  328;  Fox  River,  Wis.,  329;  operating  and 
care  of  locks  and  dams  on  Fox  River,  Wis.,  removing  sunken  vessels  or  craft 
obstructing  or  endangering  navigation,  330. 

In  the  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers — 

Chicago  Harbor,  111.,  331;  Calumet  Harbor,  111.,  332;  Calnmet  River,  111.  and  Ind., 
333;  Illinois  River,  111.,  334;  operating  and  care  of  La  Grange  and  Kampsville 
locks  and  dams,  Illinois  River,  111.,  335;  Hlinois  and  Mississippi  Canal,  111.,  336. 

In  the  charge  of  Lieut.  Col.  G.  J.  Lydecker,  Corps  of  Engineers — 

Michigan  City  Harbor,  Ind.,  337;  St.  Joseph  Harbor,  Mich.,  339;  St.  Joseph  River, 
Mich.,  340;  South  Haven  Harbor,  Mich.,  Sangatuck  Harbor,  Mich.,  341;  Holland 
(Black  Lake)  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,  343;  Muskegon  Harbor, 
Mich.,  345;  White  Lake  Harbor,  Mich.,  346;  Pentwater  Harbor,  Mich.,  347;  Lud- 
ington  Harbor,  Mich.,  Manistee  Harbor,  Mich.,  348;  harbor  of  refuge  at  Portage 
Lake,  Mich.,  350;  Frankfort  Harbor,  Mich.,  351;  Charlevoix  Harbor,  Mich..  352; 
Petoskey  Harbor,  Mich.,  Cheboygan  Harbor,  Mich,  353;  Alpena  Harbor  (Thunder 
Bay  River),  Mich.,  354;  Saginaw  River,  Mich.,  355;  harbor  of  refuge  at  Sand 
Beach,  Lake  Huron,  Mich.,  SSO;  Black  River  at  Port  Huron,  Mich.,  mouth  of  Black 
River,  Mich.,  358;  Clinton  River,  Mich.,  359;  Rouge  River,  Mich.,  360;  turning 
basin  in  Rouge  River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  361. 
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In  the  chargb.  q»  Gol.  O.  M.  Pok,  Corps  of  Engineers — 

ffiiip  diaimel  connecting  waters  of  the  Great  Lakes  between  Chicago,  Dnlnth,  and 
Ibzffalo,  361;  operating^  and  care  of  St.  Marys  Falls  Canal,  Mich.,  §t.  Marys  River 
at  the  Falls,  Mich.,  3^;  Hay  Lake  Channel,  St.  Marys  River,  Mich.,  364;  St. 
Clair  Flats  Canal,  Mich.,  365;  operatinj^  and  care  of  St.  Clair  Flats  Canal,  Mich., 
Grossepoint  Channel,  Mich..  366;  Detroit  River,  Mich.,  367;  investigation  of  raft 
tflfwing  on  the  Great  Lakes  and  their  connecting  waters,  368. 

In  the  charge  of  Lieut.  Col,  Jared  A.  Smith,  Corps  of  Engineers — 

Monroe  Harbor,  Mich.,  368;  Toledo  Harbor,  Ohio,  369;  Port  Clinton  Harbor,  Ohio, 
370 f  Sandusky  Harbor,  Ohio,  371:  Sandusky  River,  Ohio,  Huron  Harbor,  Ohio, 
372;  Vermillion  Harbor,  Ohio,  373;  Black  River  Harbor,  Ohio,  ?74;  Cleveland 
Harbor,  Ohio,  375;  Fairport  Harbor,  Ohio,  Ashtabula  Harbor,  Ohio,  376;  Con- 
neaut  Harbor,  Ohio,  377;  removing  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation,  378. 

In  the  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers — 

Erie  Harbor,  Pa.,  378;  Presqne  Isle  Peninsula,  Erie  Harbor,  Pa.,  Dunkirk  Harbor, 
N.  Y.,  379 ;  Buffalo  Harbor,  N.  Y.,  380 ;  Tonawanda  Harbor  and  Niagara  River,  N.  Y., 
Niagara  River  from  Tonawanda  to  Port  Day  (Niagara  Falls),  N.  Y.,  381 ;  Wilson 
Harbor,  N.  Y.,  Olcott  Harbor,  N.  Y.,  382;  Oak  Orchard  Harbor,  N.  Y.,  383. 

In  the  charge  op  Caj»t.  Dan  C.  Kingman,  Corps  of  Engineers — 

Charlotte  Harbor,  N.  Y.,  383 ;  Pultneyville  Harbor,  N.  Y.,  384 ;  harbor  at  Great  Sodus 
Bay,  N.  Y.,  385;  harbor  at  Little  Sodus  Bay,  N.  Y.,  Oswego  Harbor,  N.  Y.,  38G;  har- 
bor at  Sacketts  Harbor,  N.  Y.,  388. 

N  THE  charge  OF  Capt.  Smith  S.  Leach,  Corps  of  Engineers — 

Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence  River,  N.  Y., 
Ogdensburg  Harbor,  N.  Y.,  389;  breakwater  at  Rouse  Point,  Lake  Chumplain,  N.  Y., 
Great  Chazy  River,  N.  Y.,  Plattsburg  Harbor,  N.  Y.,  Burlington  Harbor,  Vt.,  390; 
Otter  Creek,  Vt.,  Ticonderoga  River,  N.  Y.,  391 ;  narrows  of  Lake  Champlain,  N.  Y. 
and  Vt:,  392. 

PACIFIC  COAST. 
In  the  charge  of  Col.  G.  H.  Mexdell,  Corps  of  Engineers — 
Oakland  Harbor,  Cal.,  392. 

In  the  charge  of  Lieut.  Col.  W.  H.  H.  Bbnyaurd,  Corps  of  Engineers — 

Napa  River,  Cal.,  393;  Redwood  Creek,  Cal.,  San  Luis  Obispo  Harbor,  Cal.,  394; 
Wilmington  Harbor,  Cal.,  395;  San  Diego  Harbor,  Cal.»  396;  Colorado  and  Gila 
rivers  at  Yuma,  Ariz.,  397. 

In  the  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers — 

San  Joaquin  River,  Cal.,  398;  Mokelumne  River,  Cal.,  Sacramento  and  Feather 
rivers,  Cal.,  399;  Petaluma  Creek,  Cal.,  400;  Humboldt  Harbor  and  Bay,  Cal.,  401. 

In  the  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers — 

Coquille  River,  Oreg.,  402;  Coquillo  River,  Orog.,  between  Coquillo  City  and  Myrtle 
Point,  entrance  to  Coos  Bay  and  Harbor,  Oreg.,  403;  Umpqua  River,  Oreg.,  404; 
mouth  of  Siuslaw  River,  Orejj.,  Yaquina  Bay,  Oreg.,  4(^;  Tillamook  Bay  and 
Bar,  Oreg.,  406;  entrance  to  Nehalem  Bay,  Oreg.,  Upper  Snake  River,  Idaho, 
between  Huntington  Bridge  and  Seven  Devils  mining  clistrict,  407;  Upper  Colum- 
bia and  Snake  rivers,  Oreg.  and  Wash.,  408;  Columbia  River,  between  head  of 
Rock  Island  Rapids  and  foot  of  Priest  Rapids,  Wash.,  Willapa  Kiver  and  Harbor, 
Wash.,  409;  Grays  Harbor  and  Chehalis  River,  Wash.,  410;  Chehalis  River,  Wasli., 
Harbor  at  Olympia,  Wash.,  411;  Swinomish  Slough,  Wash.,  Puget  Sound  and  its 
tributary  watoxsj,  Wash.,^  412. 
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In  the  charge  of  Maj.  James  C.  Post,  Corps  of  Engineers — 

Mouth  of  Columbia  River,  Oreg.  and  Wash.,  413;  Columbia  River,  between- Van- 
couver, Wash.,  and  mouth  of  Willamette  River,  414 ;  canal  at  the  Cascades,  Colum- 
bia River,  Orcg.,  415;  Columbia  aud  Lower  Willamette  rivers  below  Portland, 
Oreg.,  416;  WiUamette  River  above  Portland,  Oreg.,  Cowlitz  River,  Wash.,  417; 
Youngs  and  Klaskuine  rivers,  Oreg.,  gauging  waters  of  Columbia  River,  Oreg.  and 
Wash.,  examination  and  plan  by  Board  of  Engineers  for  overcoming  obstructions 
in  Columbia  River  between  Three  Mile  RapicS  and  Celilo  Falls,  Oreg.  and  Wash., 
418. 

EXAMINATIONS,     SURVEYS,     AND     CONTINGENCIES     OF     RIVERS    AND 

HARBORS 419 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK 420 

MISSISSIPPI  RIVER  COMMISSION 420 

MISSOURI  RIVER  COMMISSION 421 

CALIFORNIA  DfiBRIS  COMMISSION 421 

HARBOR  LINES 422 

Greenport  Harbor,  N.  1.,  Patchogue  River,  N.  Y.,  Harlem  River,  N.  Y.,  422:  West- 
chester Creek,  N.  Y.,  Shrewsbury  River  near  Sea  Bright,  N.  J.,  Delaware  Kiver  at 
Philadelphia,  Pa.,  and  Camden,  N.  J.,  Ohio  River  between  Martins  Ferry  aud 
Bellaire,  Ohio,  Missouri  River  at  Kansas  City,  Kans.,  and  Kansas  City,  Mo., 
Superior  Bay,  Wis.,  423;  Ocouto  Harbor,  Wis.,  St.  Joseph  Harbor,  Mich.,  Niagara 
River  at  Squaw  Island,  N.  Y.,  San  Fraucisco  Bay  and  Oakland  Harbor,  Cal.,  Napa 
River  at  Napa,  Cal.,  Everett  Harbor,  Wash.,  424. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(1)  Bridge  of  Little  Rock  Bridge  and  Terminal  Railway  Comnauy  across  Arkansas 
River  at  Little  Rock,  Ark.,  (2)  bridge  of  St.  Lawrence  Railway  Company  across 
St.  Lawrence  River  at  Morristown,  N.  Y.,  (3)  bridge  of  South  St.  Paul  Belt  Kail- 
road  Company  across  Mississippi  River  at  South  St.  Paul,  Miun.,  (4)  bridge  of 
Lake  Shore  and  Michigan  Southern  Raijroad  Company  across  Calumet  River  at 
South  Chicago,  UK,  (5)  bridge  of  Montgomery  Bridge  Company  across  Alabama 
River  near  Montgomery,  Ala.,  (6)  bridge  of  city  of  Red  Wing,  Minn.,  across  Mis- 
sissippi River,  (7)  bridge  of  East  Liverpool  Bridge  Company  across  Ohio  River  at 
East  Liverpool,  Ohio,  (8)  bridge  of  Yankton  Bridge  Company  across  Missouri 
River  at  Yankton,  S.  Dak.,  425;  (§)  bridge  of  city  of  Pittsburg,  Pa.,  across  Monon- 

§ahela  River  at  South  Twenty-second  street,  (10)  bridge  of  Wilmington  and  Wel- 
on  Railroad  Company  across  Contentnia  Creek  near  Grifton,  N.  C,  (11)  bridge 
of  city  of  Taroraa,  Wash.,  across  ship  channel  through  that  city,  (12)  bridge  of 
Orange  County,  Tex.,  across  Cow  Bayou  above  its  confluence  with  Sabine  River, 
»  (13)  bridge  of  Savannah,  Florida  and  Western  Railway  Company  across  Hillsbor- 
ough River  at  Tampa,  Fla.,  (14)  bridges  of  Mobile  and  Dauphin  Island  Railroad 
and  Harbor  Company  across  Dog  and  Fowl  rivers,  Ala.,  (15)  bridge  of  Brazoria 
County,  Tex.,  across  San  Bernard  River  at  Churchills  Ferry,  426;  (16)  bridges 
of  city  of  Chicago,  111.,  at  Van  Buren  street,  and  Metropolitan  West  Side  Ele- 
vated Railroad  Comi>any  between  Jackson  and  Van  Buren  streets,  across  South 
Branch  of  Chicago  River,  Chicago,  III.,  (17)  bridge  of  Knox  County,  Teun., 
across  Holston  River  at  Boyds  Ferry  near  Knoxville,  (18)  bridge  of  Wiscon- 
sin Central  Railroad  Company  across  Wolf  River  at  Gills  Landing,  Wis., 
(19)  bridge  of  city  of  Kaukauna,  Wis.,  across  Fox  River  and  Canal,  (20)  bridge 
of  city  of  Manistee,  Mich.,  across  Manistee  River  at  Smith  street,  (21)  bridge 
of  city  of  Do  Pere,  Wis.,  across  Fox  River  aud  Canal,  (22)  bridge  of  town  of 
Hemjtstead,  Queens  County,  N.  Y.,  across  Nortons  Creek,  427;  (23)  bridge  of 
Brazoria  County,  Tex.,  across  Brazos  River  at  Columbia,  (24)  bridge  of  Creigh- 
ton  Bridge  Company  across  Allegheny  River  at  Creighton,  Pa.,  (25)  bridge  of  city 
of  Houston,  Tex.,  across  Buflalo  Bayou,  (26)  bridge  of  Sea  Shore  Koad  Company 
across  Youngs  Bay,  Oreg.,  (27)  bridge  of  Washington  and  Chesapeake  Beach  Rail- 
way Company  across  Patnxent  River  at  Mount  Calvert,  Md.,  (28)  bridge  of  Clarke 
Connty,  Wash.,  across  East  Fork  of  Lewis  River  at  La  Center,  (29)  bridge  of 
Kensington  Rapid  l^ansit  Bridge  Company  across  Allegheny  River  below  Turen- 
tuni.  Pa.,  (30)  bridge  of  Ahnapee  and  Western  Railway  Companv  across  Stur- 
geon Bay,  Wis.,  (31)  bridge  of  city  of  Boston,  Mass.,  across  Chelsea  Creek 
at  Chelsea  street,  (32)  bridge  of  Passaic  and  Bergen  counties,  N.  J.,  across. 
Passaic    River   at    Passaic,   (33)    bridge    of    Northwestern    Elevated    Railroad 
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Company  across  Chicago  River  east  of  Wells  street,  Chicago,  111.,  428;  (34) 
bridge  of  Silver  Springs,  Ocala  and  Gulf  Hailroad  Company  across  Withla- 
eoochee  River  at  Dunnellon,  Fla.,  (35)  bridge  of  Port  Royal  and  Augusta  Rail- 
Dvay  Company  across  Savannah  Kiver  near  Augusta,  Ga.,  (36)  bridge  of  town 
of  Kaukauna,  Wis.,  across  the  lock  of  the  Government  canal  at  Little  Chute, 
(37)  bridge  of  city  of  Philadelphia,  Pa.,  across  Pennypajk  Creek  at  Torresdale 
avenue,  (38)  bridge  of  West  Norfolk  and  Port  Norfolk  Drawbridge  Company  across 
Western  Branch  of  Elizabeth  River  between  West  Norfolk  and  Port  Norfolk,  Va., 
(39)  bridge  of  Kanawha  County,  W.  Va.,  across  Elk  River  at  Clendeunin,  (40) 
bridge  of  Bristol  County,  Mass.,  across  East  Branch  of  Westport  River  at  West- 
port  Point,  (41)  bridge  of  Dorchester  County,  Md.,  across  Cambridge  Harbor  at 
Cambridge,  (42)  bridge  of  Lake  Street  Elevated  Railroad  Company  across  Chicago 
River  east  of  Wells  street  bridge,  Chicago,  111.,  (43)  bridge  of  Snohomish  County, 
Wash.,  across  Stiilaquamish  River,  (44)  bridge  of  Adrien  Gonsoulin  across  Bayou 
Teche  near  Loreauville,  La.,  (45)  bridge  of  Wahkiakum  County,  Wash.,  across 
Skamokawa  Creek,  429;  (46)  bridge  of  New  York  Central  and  Hudson  River  Rail- 
road Company  across  Spuyten  Duyvil  Creek,  N.  Y.,  (47)  bridge  of  Warren  County, 
Miss.,  across  Bi^  Black  River  at  Hankinsons  Ferry,  (48)  bridge  of  Mobile  and 
Birmingham  Railway  Company  across  Three  Mile  Creek  near  Mobile,  Ala.,  (49) 
bridge  of  Baltimore  and  Ohio  Railroad  Company  across  Calumet  River  at  South 
Chicago,  111.,  (50)  bridge  by  Sussex  County,  Del.,  across  canal  between  Chinco- 
teague  and  Delaware  bays  near  Henlopen  City,  430. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Bridge  across  Merrimac  River  between  Haverhill  and  Bradford,  Mass.,  430;  (2) 
bridge  across  Trent  River  at  Newbem,  N.  C,  (3)  bridge  across  cove  at  Sullivans 
Island,  S.  C,  (4)  bridge  across  Potsburg  Creek,  Fla.,  (5)  bridge  Across  Ocklo- 
chonee  River  at  Mclntyre,  Fla.,  431. 

OCCUPANCY    OF   AND   INJURY    TO    PUBLIC    WORKS    BY   CORPORATIONS 

AND  INDIVIDUALS 431 

MISCELLANEOUS. 

WASHINGTON  AQUEDUCT. 

In  the  charge  of  Col.  George  H.  Elliot,  Corps  of  Engineers — 

Washington  Aqueduct,  432;  increasing  the  water  supply  of  Washington,  D.  C,  434; 
erectiou  of  fish  ways  at  Groat  Falls,  435. 

PUBLIC     BUILDINGS    AND    GROUNDS    AND    WASHINGTON    MONUMENT, 

DISTRICT  OF  COLUMBIA. 

In  the  charge  of  Col.  John  M.  Wilson,  Lieut.  Col.,  Corps  of  Engi- 
neers    435 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Surveys,  437;  correcting  engraved  plates,  printing  and  issuing  of  charts,  resurvey 
of  St.  Marys  River  from  Whitetish  Bay  to  Detour  light-house,  439;  reexamina- 
tion of  St.  Lawrence  River,  440;  estimates,  water  levels,  441. 

CONSTRUCTION  AND  IMPROVEMENT   OF   ROADS   AND    BRIDGES  IN  YEL- 
LOWSTONE NATIONAL  PARK. 

Ix  the  charge  of  Maj.  William  A.  Jones,  Corps  of  Engineers 441 

MILITARY  AND  OTHER  MAPS 443 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  duty  at  headquarters  of  military  departments,  operations  ii  Depart- 
ment of  the  Missouri,  Department  of  the  Columbia,  Department  of  California,  443. 

ESTIMATES  FOR  AMOUNTS  REQUIRED  FOR  SURVEYS  AND  RECONNAIS- 
SANCES IN  MILITARY  DEPARTMENTS,  AND  FOR  MAPS,  INCLUSIVE  OF 
WAR   MAPS 443 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions^  444. 
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Improvements.— Apalachicola  Bay,  Fla.^  1249;  Apalachicola  River,  the  Cut-off, 
and  Lower  Chipola  River,  Fla.,  1252;  Flint  River,  Ga.,  1255;  Chattahoochee  River, 
Ga.  and  Ala. «  1258;  Choctawhatchee  River,  Fla,  and  Ala.,  1263;  harbor  at  Pensa- 
cola,  Fla.,  1268;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1275;  Alabama  River, 
Ala.,  1277 ;  Coosa  River,  Ga.  and  Ala.,  1285 ;  operating  and  care  of  canals  and  other 
works  of  navigation  on  Coosa  River,  Ga.  and  Ala.,  1297;  Cahaba  River,  Ala.,  1298. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

Improvements. — Mobile  Harbor,  Ala.,  1301 ;  Black  Warrior  River,  Ala.,  from  Tus- 
caloosa to  Daniels  Creek,  1310;  Warrior  and  Tombigbee  rivers,  Ala.,  and  Miss., 
1311;  Noxubee  River,  Miss.,  1318;  Pascagoula  River,  Miss.,  1319;  Chickasahay 
River,  Miss.,  1322 ;  J^eaf  River,  Miss.,  1323 ;  harbor  at  Biloxi  Bay,  Miss.,  1325 ;  Pearl 
Kiver  below  Jackson,  Miss.,  1326;  Pearl  River  between  Carthage  and  Jackson, 
Miss.,  1328;  Pearl  River  between  Edinburg  and  Carthage,  Miss.,  1329;  Bon:ue 
Cbitto,  La,  1331;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  1332.  . 

PAET    III. 
APPENDIX  R. 

REPORl   OF  MAJ.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  of  the  South  Pass  of  the  Mississippi  River,  1333. 

APPENDIX  S. 

REPORT  OF  MAJ.  JAMES  *B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements. — Chefuncte  River  and  Bogue  Falia,  La.,  1349;  Tickfaw  River  and 
its  tributaries.  La.,  1352;  Amite  River  and  Bayou  Manchac,  La.,  1354;  Bayou 
Lafourche,  La.,  1356;  Bayou  Terrebonne,  La.,  1360;  Bayou  Plaquemiue,  Grand 
River,  and  Pigeon  bayous.  La.,  1361;  Bayou  Courtableau,  La.,  1365;  Bayou  Teche, 
La.,  1368;  channel,  bay,  and  passes  of  Bayou  Vermillion,  La.,  1370;  Mermentau 
River  and  tributaries.  La.,  1372;  mouth  and  passes  of  Calcasieu  River,  La.,  1373; 
harbor  at  Sabine  Pass,  Tex.,  1376;  Sabine  River,  Tex.,  1379;  Neches  River,  Tex., 
1^1;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
1383. 
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APPENDIX  T. 

REPORT  OF  CAPT.  JOHN  MILLIS,  CORPS  OF  ENGINEERS. 

Improvement. — Securing  mouth  of  Bayou  Plaquomino,  La.,  from  further  oaTing, 
1385. 

APPENDIX  U. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvements. — Entrance  to  Galveston  Harbor,  Tex.,  1389;  ship  channel  in  Gal- 
veston Bay,  Tex.,  1396;  channel  in  West  Galveston  Bay,  Tex.,  1399;  Trinity  River, 
Tex.,  1401;  Cedar  Bayou.  Tex.,  1405 ;  Buffalo  Bayou,  Tex.,  1409 ;  harbor  at  Brazos 
Santiago,  Tex.,  1413. 

APPENDIX  Y. 

REPORT  OF  CAPT.  J.  H.  WILLARD,  CORPS  OF  ENGINEERS.     • 

Improvements. — Red  River.  La.  and  Ark.,  1415;  Red  River  above  Fulton,  Ark., 
1452;  Ouachita  and  Black  rivers,  Ark.  and  La.,  1455;  bayous  D'Arbonno  and 
Coruey,  La.,  1468;  Bayou  Bartholomew,  La.  and  Ark.,  1471:  Boeuf  River,  La.,  1475; 
Tensas  River  and  Bayou  Ma^on,  La.,  1479 ;  Big  Black  River,  Miss.,  1482;  Yazoo 
River,  Miss.,  1483;  mouth  of  the  Yazoo  River,  Miss.,  1488;  Tchula  Lake,  Miss., 
1506;  Tallahatchee  River,  Miss.,  1508;  Steele  and  Washington  bayous.  Miss.,  1511 ; 
Big  Sunflower  River,  Miss.,  1513;  Bi^  Hatcheo  River,  Tenn.,  1516;  Forked  Deer 
River,  Tenn.,  1519;  water  gauges  on  Mississippi  River  audits  principal  tributaries, 
1523. 

APPENDIX  W. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  obstructions  in  Arkansas  River,  Ark.  and  Kans.,  1529; 
Arkansas  River,  Ark.,  1531 ;  Fourche  Le  Fevre  River,  Ark.,  1544;  Petit  Jean  River, 
Ark.,  1546;  White  River,  Ark.,  1547;  Cache  River,  Ark.,  1554;  Black  River,  Ark. 
and  Mo.,  1555;  St.  Francis  River,  Ark.,  1557;  examination  at  Walnut  Bend,  Ark., 
to  determine  the  probability  of  the  Mississippi  River  cutting  through  into  St. 
Francis  River,  1560;  St.  Francis  River,  Mo.,  1564. 

APPENDIX  X. 

REPORT  OF  MAJ.  CHAS.  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvements. — Removing  sna^s  and  wrecks  fram  Mississippi  River,  1567:  Missis- 
sippi River  between  Ohio  and  Missouri  rivers,  1577;  harbor  at  St.  Louis,  Mo.,  1615; 
Gasconade  River,  Mo.,  1617;  Osage  River,  Mo.,  1620;  Kaskaskia  River,  HI.,  1624. 

APPENDIX  Y. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Operatinj^  snag  boats  and  dredge  boats  on  Upper  Mississippi  River, 
1627;  improvement  of  Mississippi  River  between  mouth  of  Missouri  River  and 
Minneapolis,  1689;  Dcs  Moines  Rupids,  Mississippi  River,  1683;  operating  and  care 
of  Des  Moines  Rapids  Canal  and  Dry  Dock,  1684 ;  operating  and  care  of  Galena 
River  improvement,  111.,  1691. 

APPENDIX  Z. 

REPORT  OF  MAJ.  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

Impro\'ements. — Mississippi  River  above  Falls  of  St.  Anthony,  Minu.,  1693;  reser- 
voirs at  headwaters  of  Mississippi  River,  1696;  Chippewa  River,  including  Yellow 
Banks,  Wis.,  1718;  St.  Croix  River,  Wis.  and  Minn.,  1721;  Minnesota  River,  Minn., 
1725;  Red  River  of  the  North,  Minn,  and  N.  Dak.,  1728;  gauging  Mississippi  River 
at  or  near  St.  Paul,  Minn.,  1732;  surveys  for  reservoirs  at  sources  of  Missiasippi, 
St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1736. 


CONTENTS.  XV 

APPENDIX  A  A. 

REPORT  OF  CAPT.  H.  F.  HODGES,  CORPS  OF  ENGINEERS. 

Improvements. — Missonri  River  between  the  Great  Falls,  Montana,  and  Sionx  City, 
Iowa,  1739;  removal  of  snags  and  other  obstructions  in  Missouri  River  above  Sioux 
City,  Iowa,  1772;  examination  of  Missouri  River  between  Three  Forks  and  Canyon 
Ferry,  Mont.,  to  determine  availabiJlity  of  water  power,  1775 ;  Yellowstone  River, 
Mont,  and  N.  Dak.,  1784. 

APPENDIX  B  B. 

REPORT  OF  CAPT.  JOHN  BIDDLE,  CORPS  OF  ENGINEERS. 

Improvements. — Obion  River,  Tenn.,  1785;  Tennessee  River  above  Chattanooga  and 
below  Bee  Tree  Shoals,  1787;  Hiwassee  River,  Tenn.,  1795;  French  Broad  and 
Little  Pigeon  rivers,  Tenn.,  1797;  Clinch  River,  Tenn.,  1801;  Cumberland  River, 
Teun.  and  Ky.,  1804;  Caney  Fork  River,  Tenu.,  1818. 

APPENDIX  C  G. 

REPORT  OF  CAPT.  GEO.  W.  GOETHALS,  CORPS  OF  ENGINEERS. 

l3ffaoYEMENTS. — Tennessee  River  between  Chattanooga,  Tenn.,  and  foot  of  Bee 
Tree  Shoals,  Ala.,  1821;  operating  and  care  of  Muscle  Shoals  Caual,  Tennessee 
River,  1828. 

APPENDIX   DD. 

REPORT  OF  LIEUT.  COL.  AMOS   STICKNEY,  CORPS   OF   ETNGINEERS. 

bfTROVEMENTS. — Ohio  River,  1836 ;  operating  snag  boat  on  Ohio  River,  1864 ;  oper- 
ating and  care  of  Davis  Island  Dam,  Ohio  River,  near  Pittsburg,  Pa.,  1867;  mov- 
able dam  in  Ohio  River  below  mouth  of  Beaver  River,  Pa.,  1870;  ice  harbor  at 
mouth  of  Muskingum  River,  Ohio,  1874;  Muskingum  River,  Ohio,  1875;  operating 
and  care  of  locks  and  damson  Muskingum  River,  Ohio,  1876;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  1889. 

Examination. — Mouth  of  Crawfish  Creek  and  mouth  of  Mill  Creek,  for  ice  harbors 
at  Cincinnati,  Ohio,  1890. 

Harbor  Lines. — Ohio  River  from  Martins  Ferry  to  Bellaire,  Ohio,  1891. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

Improvements.— Jilonongahela  River,  W.  Va.  and  Pa.,  1903;  operating  and  care  of 
locks  and  dams  Nos.  8  and  9,  Monongahela  River,  1908 ;  purchase  of  Lock  and  Dam 
No.  7,  Monongahela  River,  purchase  of  Lock  and  Dam  No.  6,  Monongahela  River, 
Cheat  River,  W.  Va.,  1911;  Allegheny  River,  Pa.,  1913;  dam  at  Herr  Island,  Alle- 
gheny River,  near  Pittsburg,  Pa.,  19i8. 

APPENDIX  F  F. 

REPORT  OF  CAPT.  J.  G.  WARREN,  CORPS  OF  ENGINEERS. 

IlfPROViEMBNTS. — Falls  of  the  Ohio  River  at  Louisville,  Ky.,  1929;  Indiana  Chute, 
Falls  of  the  Ohio  River,  1933;  operating  and  care  of  Louisville  and  Portland 
Canal,  Ky.,  1935;  Wabash  River,  Ind.  and  111.,  1942;  White  River,  lud.,  1948. 

APPENDIX  G  G. 

REPORT  OF  COL.  WM.  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

IxpROVEMENTS. — Great  Kanawha  River,  W.  Va.,  1951;  operating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  1962;  Elk  River,  W.  Va.,  1963;  Gau- 
kiy  Biver,  W.  Va.,  1904;  New  River,  Va.  and  W.  Va.,  1965. 
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APPENDIX  H  H. 

REPORT  OF  MA.T.  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Trade  water  River,  Ky.,  1967;  reconstruction  of  Lock  No.  2,  Green 
River,  at  Rumsey,  Ky.,  1968;  Green  River,  above  mouth  of  Big  Barren  River,  Ky. 
(Lock  No.  5),  1971 ;  operating  and  care  of  locks  and  dams  on  Green  and  Barren  rivers, 
Ky.,  1972;  Rough  River,  Ky.,  1978;  Kentucky  River,  Ky.,  1980;  operating  and  care 
or  locks  and  dams  on  Kentucky  River,  Ky.,  1983 :  Licking  River,  between  Farmeni 
and  West  Liberty,  Ky.,  Big  Sandy  River,  W.  Va.  and  Ky.,  1992;  Levisa  Fork  of 
Big  Sandy  River,  Ky.,  2001;  Tug  Fork  of  Big  Sandy  River,  W.  Va.  and  Ky.,  2002; 
Guyandotte  River,  W.  Va.,  2004;  Little  Kanawha  River,  W.  Va.,  2006;  operating 
and  care  of  lock  on  Little  Kanawha  River,  W.  Va.,  2007. 
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APPENDIX   II. 
REPORT  OF  MAJ.  CLINTON  B.  SEARS,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Grand  Marais,  Minn.,  2009;  harbor  at  Agate  Bay,  Minn., 
2011;  harbor  at  Duluth,  Minn.,  2014;  harbor  at  Superior  Bay  and  St.  Louis  Bay, 
Wis.,  2019 ;  harbor  at  Ashland,  Wis.,  2023 ;  harbor  at  Ontonagon,  Mich.,  2026;  Eagle 
Harbor,  Mich.,  2028;  waterway  from  Keweenaw  Bay  to  Lake  Superior,  Mich.,  20§9; 
harbor  at  Marquette,  Mich.,  203.5;  harbor  of  refuge  at  Grand  Marais,  Mich.,  2037. 

Harbor  Lines.— Superior  Bay,  Wis.,  2039. 

APPP]NDIX   J  J. 
REPORT  OF  MAJ.  JAMES  F.  GREGORY,  CORPS  OF  ENGINEERS. 

Improvements. — Manistique  Harbor,  Mich.,  2042;  Cedar  River  Harbor,  Mich.,  2043; 
Meuoniinee  Harbor,  Mich,  and  Wis.,  2045;  Menominee  River,  Mich,  and  Wis.,  2047; 
Oconto  Harbor,  Wis.,  2049 ;  Peusaukee  Harbor,  Wis.,  2052 ;  Green  Bay  Harbor,  Wis., 
2053;  Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2056;  operating  and  care  of 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.,  2058;  harbor  of  refuge  at  entrance 
of  Sturgeon  Bav  and  Lake  Michigan  Canal,  Wis.,  2062 ;  Ahnapee  Harbor,  Wis., 
2064;  Kewauneo  Harbor,  Wis.,  2066;  Two  Rivers  Harbor,  Wis.,  2069;  Manitowoc 
Harbor,  Wis.,  2072;  Sheboygan  Harbor,  Wis.,  2075;  Port  Washington  Harbor,  Wis., 
2079;  harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  2081 ;  Milwaukee  Harbor,  Wis., 
2091;  Racine  Harbor,  Wis.,  2094;  Kenosha  Harbor,  Wis.,  2097;  Waukegan  Harbor, 
111.,  2100;  Fox  River.  Wis.,  2103;  operating  and  care  of  locks  and  dams  on  Fox 
River,  Wis.,  2111;  removing  sunken  vessels  or  craft  obstructing  or  endangering^ 
navigation,  2124. 

Hahbor  Lines. — Oconto  Harbor,  Wis.,  2124. 

APPENDIX  K  K. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements. — Chicago  Harbor,  111..  2127;  Calumet  Harbor,  111., 2138;  Calumet 
River,  111.  and  Ind.,  2143;  Illinois  River,  111.,  2150;  operating  an<l  care  of  La 
Grange  and  Kampsville  locks  and  dams,  Illinois  River,  111.,  2159;  Illinois  and  Mis- 
sissippi Canal,  111.,  2162. 

APPENDIX  L  L. 

REPORT  OF  LIEUT.  COL.  G.  J.  LYDECKFR,  CORPS  OF  ENGINEERS. 

Improve.ments.— Michigan  City  Harbor.  Ind.,  2188;  St.  Joseph  Harbor,  Mich.,  2192; 
St.  .Joseph  River,  Mich.,  2197;  South  Haven  Harbor,  Mich.,  2198;  Saugatuck 
Harbor,  Mich.,  2201 ;  Holland  (  Black  Lake  )  Harbor,  Mich.,  2206;  Grand  Haven 
Harbor,  Mich.,  2208;  Muskegon  Harbor,  Mich.,  2211;  White  Lake  Harbor,  Mich., 
2215;  Pentwater  Harbor,  Mich.,  2218;  Ludington  Harbor,  Mich.,  2220;  Manistee 
Harbor,  Mich.,  2223;  harbor  of  refuge  at  Portage  Lake,  Manistee  County,  Mich., 
2228;  Frankfort  Harbor,  Mich.,  2230;  Charlevoix  Harbor,  Mi<h.,  2233;  Petoskev 
Harbor,  Mich.,  2235;  Cheboygan  Harbor,  Mich.,  2239;  Alpena  Harbor,  Mich.,  2241; 
Saginaw  River,  Mich.,  2243;  Tiarbor  of  refu^je  at  Sand  Beach,  Lake  Huron,  Mich., 
2247;  Black  River  at  Port  Huron,  Midi.,  2251 ;  month  of  Black  River,  Mich.,  2253; 
Clinton  River,  Mich.,  2254;  Rouge  River,  Mich.,  2255;  turning  basin  in  Rouge 
River,  Mich.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, 2257. 

Harbor  Links.— Saint  Joseph  Harbor,  Mich.,  2258. 
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REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEERS. 

Improvements. — Ship  channel  connecting  the  waters  of  the  Groat  Lakes,  between 
Chicago,  Duluth,  and  Buffalo,  2261;  operating  and  care  of  St.  Marys  Falls  Canal, 
Mich.,  2267;  St.  Marys  River  at  the  Falls,  Mich.,  2287;  Hay  Lake  Channel,  St. 
^larys  River,  Mich.,  2367;  St.  Clair  Flats  Canal,  Mich.,  2371:  ojjcrating  and  care 
of  St.  Clair  Flats  Canal,  Mich.,  2373;  Grossepoint  Channel,  Midi.,  Detroit  RiviT, 
Mich.,  2376;  investigation  of  raft  towing  on  the  Great  Lakes  and  their  connecting 
waters,  2378. 
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REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. — Monroe  Harbor,  Mich.,  2383;  Toledo  Harbor,  Ohio,  2385;  Port 
Clinton  Harbor,  Ohio,  2394;  Sandusky  Harbor,  Ohio,  2396;  Sandusky  River,  Ohio, 
2398;  Huron  Harbor,  Ohio,  2400;  Vermillion  Harbor,  Ohio,  2403;  Black  Kiver 
Harbor,  Ohio,  2405;  Cleveland  Harbor,  Ohio,  2409;  Fairport  Harbor,  Ohio,  2414; 
Ashtabula  Harbor,  Ohio,  2420 ;  Conneaut  Harbor,  Ohio,  2423 ;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  2426. 

APPENDIX  O  O. 

REPORT  OF  MA.T.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Improvements. — Erie  Harbor,  Pa.,  2427;  Presque  Isle  Peninsula,  Erie  Harbor,  Pa., 
3433;  Dunkirk  Harbor,  N.  Y.,  2434;  Buffalo  Harbor,  N.  Y.,2438;  Tonawanda  Har- 
bor and  Niagara  River,  N.  Y.,  2444;  Niagara  River  from  Tonawanda  to  Port  Day, 
N.  Y.f  2447;  Wilson  Harbor,  N.  Y.,  2448;  Olcott  Harbor,  N.  Y.,  2450;  Oak  Orchard 
Harbor,  N.  Y.,  2451. 

Harbor  Lines. — Niagara  River  at  Squaw  Island,  N.  Y.,  2452. 
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REPORT  OF  CAPT.  DAN  C.  KINGMAN,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  at  Charlotte,  N.  Y.,  2455;  harbor  at  Pultneyville,  N.  Y., 
2460;  harbor  at  Great  Sodus  Bay,  N.  Y.,  2464;  harbor  at  Little  Sodus  Bay,  N.  Y., 
2470;  harbor  at  Oswego,  N.  Y.,  2476;  harbor  at  Sacketts  Harbor,  N.  Y.,  2486. 

APPENDIX  Q  Q. 

REPORT  OF  CAPT.  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

Improvements. — Shoals  between  Sister  Islands  and  Cross-over  Light,  St.  Lawrence 
River,  N.  Y.,  2489;  Ogdensburg  Harbor,  N.  Y.,  2491;  breakwater  at  Rouse  Point, 
Lake  Champlaiu,  S\  Y.,  2492;  Great  Chazv  River,  N.  Y.,  2493;  Plattsburg  Harbor, 
N.  Y.,  2495;  Burlington  Harbor,  Vt.,  2496;  Otter  Creek,  Vt.,  2497;  Ticondoroga 
Kiver,  N.  Y.,  2498;  Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  2499. 
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REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

Improvement. — Oakland  Harbor,  Cal.,  2501. 

Harbor  Lines. — San  Francisco  Bay  from  Point  San  Pablo  southward,  in  front  of 
Oakland  and  Alameda,  Cal.,  2505;  Oakland  Harbor,  Cal.,  2506. 

APPENDIX  S  S. 

REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

Improvements. — Napa  River,  Cal.,  2507;  Redwood  Creek,  Cal.,  San  Luis  Obispo 
Harbor,  Cal.,  2509;  Wilmington  Harbor  Cal.,  2511;  San  Diego  Harbor,  Cal.,  2514; 
Colorado  and  Gila  rivers,  at  Yuma,  Ariz.,  2521. 

Harbor  Lines. — Napa  River  at  Napa,  Cal.,  2522. 
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APPENDIX  T  T. 

REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Improvements.— San  Joaquin  River,  Cal.,  2527;  Mokclumno  River,  Cal.,  2531;  Sac- 
ramento and  Feather  rivers,  Cal.,  2533:  Petaluuia  Creek,  Cal.,  2538;  Humboldt 
Harbor  and  Bay,  Cal.,  2540. 

APPENDIX  U  U. 

REPORT  OF  CAPT.  THOMAS  W.  SYxMONS,  CORPS  OF  ENGINEERS. 

Improvements. — Coquille  River,  Oreg.,  2553  ;  Coqnille  River,  Oreg.,  between 
Coquillo  City  and  Myrtle  Point, '2558;  entrance  to  Coos  Bay  and  Harbor,  Oreg., 
2561 ;  Ump(iua  River,  Oreg.,  2569;  mouth  of  Siuslaw  River,  Oreg.,  2573;  Yaquina 
Bay,  Oreg.,  2576;  Tillamook  Bay  and  Bar,  Oreg.,  2585;  entrance  to  Nehalem  Bay, 
Oreg.,  2588;  Upper  Snake  River,  Idaho,  between  Huntington  Bridge  and  Seven 

' ~"  '    "  -         -  and  Wash., 

foot  of  Priest 
Harbor  and 
Chehalis  River,  Wash.,  2597;  Chehalis  River,  Wash.,  2604;  harbor  at  Olympia, 
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annual  report  of  the  missouri  river  commission  for  the  fis. 

cal  year  ending  june  30,  1894. 

Office  Missouri  Riveb  Commission, 

8t,  LouiSy  Mo.y  June  30j  1894. 

SiE :  The  Missouri  River  Commission  beg  leave  to  submit  herewith 
their  annual  report  for  the  fiscal  year  ending  June  30, 1894.- 

surveys  and  examinations. 

During  the  past  year  work  has  been  pushed  as  rapidly  as  possible  on 
the  preparation  and  publication  of  a  complete  set  of  maps  of  the  Mis- 
souri River  from  its  mouth  to  its  headwaters.  These  maps,  which 
embody  not  only  the  results  of  surveys  made  by  the  Commission,  but 
also  of  all  others  which  are  considered  reliable,  are  well  advanced,  and 
it  is  expected  that  the  whole  set  will  be  completed  and  published  dur- 
ing the  coming  fiscal  year. 

A  careful  revision  of  the  elevations  of  all  bench  marks  of  a  perma- 
nent character  has  been  in  progress  and  their  connection  with  the  line 
of  precise  levels  has  been  completed.  The  tabulation  of  this  work  is 
not  yet  finished,  but  it  is  expected  that  the  results  will  be  made  avail- 
able during  the  coming  year. 

As  a  further  check  upon  the  secondary  triaugulation  executed  by  the 
Commission,  connection  has  been  made  with  the  primary  triaugulation 
of  the  U.  S.  Coast  and  Geodetic  Survey  near  Kansas  City,  Mo.  Con- 
nection with  this  system  had  already  been  made  at  St.  Louis  and  near 
Jeflerson  City,  Mo. 

A  monument  giving  geodetic  position,  elevation,  and  direction  of 
meridian  was  placed  in  the  capitol  grounds  at  Jeflerson  City,  Mo. 

Twenty-one  gauges  were  read  throughout  the  year  and  two  others 
during  a  portion  of  the  same.  Bulletins  were  established  at  all  gauges 
at  and  below  Kansas  City  to  enable  passing  boats  to  ascertain  the 
stage  of  water  without  landing.  Those  pertaining  to  gauges  estab- 
lished on  bridges  are  also  designed  to  indicate  the  clear  height  under 
the  superstiucture  available  for  the  passage  of  boats. 

In  addition  to  the  above  work  the  reduction  and  study  of  physical 
data  ha«  been  continued,  as  well  as  much  work  of  a  miscellaneous  char- 
acter. 

For  details  see  report  of  the  secretary  of  the  Commission  (Appen- 
dix A). 

construction. 

For  details  see  appendixes  B,  C,  D,  E,  and  F. 

Council  Bluffs,  Iowa, — The  break  in  the  revetment  constructed  near 
this  place,  and  which  was  alluded  to  in  the  last  annual  report,  was 
repaired  during  the  late  fall  and  early  spring,  2,000  feet  of  bank  being 
protected.    No  further  damage  has  occurred  at  this  point. 
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St.  Josephj  Mo. — The  -damaged  portion  of  the  Belmont  Bend  revet- 
ment, described  in  our  last  report,  was  thoroughly  repaired  during  Octo- 
ber and  November  of  1893,  4,500  feet  of  revetment  being  constructed. 
A  further  slight  break  occurred  recently,  which  could  not  be  repaired 
owing  to  the  high  stage  of  water.  Until  this  subsides  the  extent  of 
the  damage  can  not  be  definitely  ascertained,  but  it  is  not  thought  to 
be  serious. 

Kansas  City^  Mo. — No  work  was  done  here  during  the  past  season, 
and  the  plant  which  had  been  used  in  the  spring  was  sent  to  the  Gas- 
conade division.  The  harbor  lines  in  front  of  Kansas  City,  Kans.,  and 
Kansas  City,  Mo.,  which  had  been  recommended  by  the  Commission 
were  approved  by  the  Secretary  of  War  under  date  of  December  9, 
1893. 

SYSTEMATIC   IMPROVEMENT   OF  FIRST   REACH. 

The  first  reach,  herein  referred  to.  extends  from  the  mouth  of  the 
Osage  Eiver  to  the  mouth  of  the  Missouri.  For  convenience  of  work 
and  administration  it  is  now  divided  in  two  parts,  the  Osage  and  Gas- 
conade divisions,  which,  respectively,  cover  work  in  the  vicinity  of  the 
mouths  of  those  two  streams. 

The  Osage  division  work  extends  to  the  head  of  Murrays  Bend,  14 
miles  above  the  Osage.  This  extension  was  found  necessary  to  get  a 
secure  heading  for  the  work  and  to  get  the  river  in  proper  training 
before  reaching  the  formidable  bars  at  the  mouth  of  the  Osage.  Mur- 
rays Bend  is  revetted.  Below  that  point  groups  of  permeable  dikes 
have  been  put  in  wherever  the  necessity  was  apparent,  the  object  being 
to  keep  the  river  along  the  rocky  shore  at  and  below  Jefferson  City, 
and  in  .a  concentrated  channel  of  suitable  width  as  far  as  the  mouth  of 
the  Osage.  From  this  point  it  is  to  be  led  on  as  nearly  a  straight  line 
as  possible  through  the  wide  shoals  outside  of  Dodds  Island,  touching 
the  detached  bluff  of  Cote  Sans  Dessein,  and  reaching  the  right-hand 
bluffs  again  near  Isbell  Station.  During  the  season  work  was  carried 
on  over  a  distance  of  about  20  miles,  at  all  points  and  in  such  measure 
as  the  conditions  warranted.  The  revetment  of  Murrays  Bend,  begun 
the  i)revious  season,  was  completed  to  the  foot  of  the  bend,  a  distance 
of  6,867  feet.  Of  permeable  dike  work,  10,472  feet  was  constructed, 
involving  the  driving  of  3,426  piles.  To  prevent  the  escape  of  water 
into  Osage  Chute  at  low  stages,  a  dam  of  brush  and  stone  was  built 
across  the  head  of  it.  The  dam  proper  is  1,525  feet  long,  and  its  crest 
is  2  feet  above  standard  low  water;  with  its  shore  connections  it  is 
2,425  feet  long.  It  was  built  late  in  the  fall,  and  its  immediate  effect 
was  to  deepen  the  channel  at  the  head  of  Dodds  Island  some  2  feet. 

The  development  of  the  desired  channel  through  these  shoals  is  pro- 
gressing rapidly  and  surely,  though  several  seasons  will  probably  be 
required  to  get  the  full  effects.  It  is  not  possible  at  present  to  com- 
plete all  the  dikes  required  for  this  rectification  for  fear  of  obstructing 
the  present  boat  channel,  but  such  work  as  is  possible  must  be  done 
every  year  till  the  system  is  complete.  Better  or  rather  more  rapid 
results  mighthave  been  secured  if  higher  stages  of  water  hail  prevailed, 
but  for  the  last  two  seasons  only  very  moderate  floods  have  been 
experienced.  With  the  greater  scour  incident  to  greater  volumes  of 
water  it  is  probable  that  the  Osage  Bar  would  have  been  entirely 
removed  by  this  time.  In  anticipation  of  this  result  work  hasalready 
been  begun  below  Dodds  Island,  and  as  fast  as  funds  enable  the  work 
to  progress  it  will  be  extended  downstream  till  it  connects  with  the 
work  of  the  Gasconade  division,  probably  near  the  town  of  Chamois. 
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Work  on  the  Gasconade  division  had  been  at  the  date  of  last  report 
eon  lint  d  to  preparation  for  active  operations.  August  IG  dike  work 
was  commenced  at  Little  Tavern  Creek,  a  few  miles  below  Portland, 
Mo.  The  work,  essentially  similar  to  that  on  the  Osage  division,  was 
designed  to  control  and  rectify  the  river  channel  from  Portland  to  the 
mouth  of  the  Gasconade.  During  the  season  10,175  feet  of  permeable 
dike  was  constructed,  3,200  piles  being  driven  to  an  average  penetra- 
tion of  21  feet.  In  addition  several  large  rocks  obstructing  navigation 
were  blasted  out  and  removed. 

It  is  too  soon  to  judge  of  results  at  this  point,  but  so  far  the  indica- 
tions are  very  favorable. 

Further  operations  in  this  division  include  the  extension  of  the  rec- 
tification upstream  to  Chamois  and  downstream  to  the  Gasconade. 

When  this  work  and  that  of  the  fii  st  division  is  completed,  46  miles 
of  river,  from  Murrays  Bend  to  the  Gasconade,  will  be  fairly  under 
control.  As  this  portion  embraces  many  points  of  very  difficult  navi- 
gation a  fair  test  of  the  scope  and  value  of  the  improvement  will  be 
afforded.  The  Commission  hope  to  be  able  to  do  all  the  work  needed 
lor  this  purpose  during  the  next  two  years,  although  probably  several 
years  must  still  elapse  before  full  results  are  obtained. 

In  addition  to  the  construction  work  here  described  a  great  deal  of 
time  and  money  has  been  devoted  to  the  repair  and  reconstruction  of 
the  plant  which  had  greatly  deteriorated  during  the  ten  years  which 
have  elapsed  since  it  was  first  built. 

REMOVAL   OF   OBSTRUCTIONS. 


The  snag  boat  belonging  to  the  Commission  began  work  August  3 
and  was  kept  actively  engaged  till  November  16.  The  river  was  cleared 
as  far  as  Bushwhacker  bend,  250  miles  from  the  mouth,  and  a  second 
trip  was  made  as  far  as  Barkersville,  142  miles  from  the  mouth. 

lu  the  spring  of  1894  the  boat  worked  over  the  river  again  as  far  up 
as  Kansas  City.  She  is  now  laid  up  waiting  for  funds  to  enable  her  to 
resume  this  very  important  work. 

Table  of  warh  done  hy  snag  boat. 


Name  of  river. 


8nag8  destroyed. 


Number. 


EBtimated 

weight  in 

tons  of  2,00( 

pouudfl. 


Ohio 

HiMii«»ippi 
Ui«»unri  ... 

Total. 


1,779         17.6S0.3 


1,  779  i       17,  080.  3 


Trees 
cut. 


Drift 
pilcH  re- 
moved. 


Miles 
run. 


100 
510 


228 


(5  I       1,415 


228 


2,025 


As  at  the  date  of  this  rejiort  the  appropriation  bills  for  the  current 
year  have  not  been  passed  by  Congress,  no  programme  of  work  for  the 
year  is  possible. 

For  the  fiscal  year  ending  June  30, 1896,  the  Commission  beg  leave  to 
submit  the  following  estimates: 

For  office  and  traveling  expenses  and  salaries  of  (.'ommission $20, 000 

Siir\'ey8,  gau^^es,  physical  data,  and  publications 30,  0(X) 

Operatin}^  snag  boat 35, 000 

Systematic  improvement  in  first  reach 665,  000 

Total 750,000 
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Money  statement. 

July  1,  1893,  balance  unexpended $851,682.39 

June  30, 1894,  refunded  during  fiscal  year  on  account  of  overpayment,  etc  .  164. 86 

Total 851,847.25 

June  30, 1894,  amount  expended  during  the  fiscal  year 820, 504. 54 

July  1, 1894,  balance  unexpended 31, 342. 71 

July  1, 1894, outstanding  liabilities 13,136.38 

Amount  available  for  fiscal  year  ending  June  30, 1895 18, 206. 33 

(  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1896  750. 000. 00 
<  Submitted  in  compliance  with  requirements  oi'  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867  and  of  sundry  civil  act  of  March  3, 1893. 

Respectfully  submitted. 

Ohas.  R.  Suter, 

Lieut  Col.  of  Engineers. 
President  Missouri  River  Commission. 
A.  Mackenzie, 

Major  of  Engineers. 
Garland  C.  Broadhbad. 
R.  S.  Berlin. 
Chas.  J.  Allen, 

Major,  Corps  of  Engineers. 
The  Secretary  of  War, 

(Through  the  Chief  of  Engineers,  U.  S.  A.) 
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.X    x- Consolidated  statement.     July  5, 1884 ^  to  June  SO,  1894, 

Julys,  1884 $640,000.00 

Augusts,  1886 375,000.00 

August  11,1888 1,000,000.00 

February  22,  1890 75,000.00 

September  19,  1890 800,000.00 

.Tuly  13, 1892 600,000.00 

March  3,  1893 700,000.00 

Total  specific  appropriations 4,- 190, 000. 00 

Balances  from  former  appropriations : 

Act  of  August  2,  1882,  applied  to   works  above   Sioux 

City,  Iowa $4,000.00 

Survey  Missouri  River,  from  mouth  to  Fort  Benton 8, 844.  39 

Act  of  August  5,  1886,  applied  to  removing  obstructions 

from  Missouri  River 1,982.80 


Total  balances 

Received  from  sales  and  deposits. 


14, 827. 19 
1, 196. 80 


Total  available 4,206,023.99 

Expended  to  June  30,  1894 4,174,681.28 


Balance  June  30,  1894 


31, 342. 71 


List  of  civilian  engineers  employed  on  work  of  river  and  harbor  improvements  in  charge  of 
Missouri  River  Commission  from  July  i,  1893,  to  June  SO,  1894,  inclusive,  under  the  river 
and  harbor  acts  of  September  19, 1890  {improving  Missouri  Kiverfrom  its  mouth  to  Sioux 
City,  Iowa),  July  13, 1893  (improving  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa), 
and  March  3, 1893  {improving  Missouri  River  from  its  mouth  to  Sioux  City,  Iowa), 


Name  and  renidouce. 


Samuel  n.  Yonge,  Osage  City,  Mo. 
S.  "Waters  Fox.  Gasconade,  Mo 


O.  B.  Wheeler,  St.  Louis,  Mo. 


J.  A.  Seddon,  St.  Louis,  Mo 

A.  H.  Blaisdell,  St.  Louis,  Mo. . 
O.  W.  Ferguson,  St.  Louis,  Mo. 

C.  M.  Winchell,  St.  Louis,  Mo  . 

A.  N.  Darrow,  St.  Louis,  Mo. . . 
R.  H.  Bacot,  Osiigo  City.  Mo. . . 


J.  C.  Meredith,  Gaseouade,  Mo 
O.  H.  B.  Turner,  St.  Louis,  Mo. 


L.  P.  Butler,  St.  Louis,  Mo 

A.  L.  Johnson,  St.  Lnnin,  Mo. 


Time  em- 
ployed. 


Months. 
12 


10 
12 

12 

4 

11 


4 
12 

12 

2 
1 

7 


£d.  Jones,  (iasoonade.  Mo. 


R.  A.  Crawford,  Osage  ('ity.  Mo 
A.  H.  Wel)er,  Osage  City,  Mo  . . 

G.  F.  Bird,  Gasconade.  Mo 


:} 


Days. 


20 
11 
29 


22 

8 

22 


24 
11 
25 

6 
24 

3 


Compen 
sation  per 
montn. 


Where  employed. 


$250.00 

250.00 

265.00 
225.00 
200.00 
200.00 
200.00 
175.00 
175.00 
150.  00 
150.00 
150.00 

150.00 

187.50 
150.00 
137. 50 
162.  50 


Osage  City,  Mo.,  first  reach,  Osage 
division. 
12   250. 00    Gasconade,  Mo.,  first  reach,  Gascon- 
ade division. 
Special  survey  (includes  subsistenoe)* 

Do.* 
St.  Louis,  Mo. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Osage  City,  Mo.,  first  reach,  Osag« 

division. 
Gasconade,  Mo.,  first  reach,  Gascon- 
ado  division. 
Special  survey  (includes  subsistence)  * 

Do.*    * 
St.  Louis.  Mo. 

Special  survey  (includes  subsistence)* 
11  24        125. 00    St.  Louis,  Mo. 

125.00  I  Do. 

9    125.00    Omaha,Nebr.,St.J(meph,  Mo.,  Omaha 

I      and  St.  Joseph  division. 

3    '        90. 00    Gasconade,  Mo.,  first  reach,  Gascon 

I      ade  division. 

6  1 125.00;  Osage  City,  Mo,  first  reach,  Osage 

6  ' :      100.  OOS       division. 


11 


Chas.  E.  Tavlor,  St.  Louis,  Mo  . 
J,  Wm.  Link,  St.  Louis,  Mo  . . . . 
E.  D.  Williams,  St.  Louis.  Mo  . . 
S.  A.  Benetlict,  Osage  City,  Mo. 

W.  R.  De  Witt,  Gasconade.  Mo 


12 
17 


I 


J.  G.  Gilchrist,  Gasconade,  Mo  . . 
Bathurst  Smith,  Gasconade,  Mo 
J.  G.  Auld,  Gasconade,  Mo 


125. 00    Osage  City,  Mo.,  first  reach,  Osage 

division. 
120. 00  '  Gasconade,  Mo.,  first  reach,  Gascon- 
;      ade  division. 

4    ;      110.00    St.  Louis,  Mo. 

3  I I      110.00  i  Do. 

12  I j      100.00  1  Do. 

2  I I      100. 00    O^age  City,  Mo.,  first  reach,  Osage 

i  I      division. 

1  '         28  '      100. 00    Gasconade,  Mo.,  first  reach,  Gascon- 
i  I      ado  division. 

1  ' 100.00  '  Do. 

1  ' 100. 00  j  Do. 

1    100.00  '  Do. 


*  On  survey  of  Missouri  River. 
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Appendix  A. 

annual  report  of  tiik  secretary  of  the  missouri  river  commission,  1894. 

Office  Missouri  River  Commission, 

St,  Louis f  Mo.,  June  30, 1894. 

Sir  r  I  have  the  honor  to  Bubmit  the  following  report  of  the  work  in  charge  of  the 
Becretaiy  of  this  CommiBsion  for  the  fiscal  year  ending  June  30,  1894. 
Very  respectfully,  your  obedient  servant, 

James  F.  McIndok, 
Additional  Second  Lieut,  of  EngineerSj 

Secretary. 
Lieut.  Col.  Chas.  R.  Suter, 
Corps  of  Engineers,  V.  S.  A., 

President  Missouri  Eiver  Commission. 


This  work  was  in  charge  of  First  Lieut.  James  C.  Sanford,  Corps  of  Engineers, 
until  June  16, 1894 ;« in  charge  of  the  president  of  the  Commission  from  June  16  to 20, 
1894,  and  since  the  latter  date,  in  my  charge. 

SURVEYS. 

Secondary  triangulaiion. — On  July  23,  1893,  a  small  party  under  Assistant  Engi- 
neer O.  B.  Wheeler,  was  sent  to  Jefferson  City,  Mo.,  to  set  a  geodetic  and  elevation 
monument  in  the  State  capitol  grounds,  and  to  determine  and  mark  its  latitude, 
longitude,  and  elevation  by  connection  with  the  Commission's  secondary  triangula- 
tion  system  and  line  of  precise  levels;  also  to  set  a  small  marking  stone  which,  with 
the  above  monument,  should  indicate  a  true  meridian.  On  the  completion  of  this 
work,  August  3,  the  party  proceetled  to  Kansas  City,  where  they  connected  the  Com- 
mission's secondaiy  triangulation  system  with  the  primary  system  of  the  U.  S.  Coast 
and  Geodetic  Survey.  In  addition  to  this  two  monuments  on  the  Kansas-Missouri 
State  line  and  a  permanent  point  on  the  boundary  between  Platte  and.Clay  counties. 
Mo.,  were  located;  six  triangulation  points  for  future  harbor  use  were  located  and 
marked  in  Kansas  City,  Mo.,  and  Kansas  City,  Kans. ;  and  the  azimuth  of  three 
bridges  determined.  The  field  work  was  completed  August  23.  For  details  of  this 
work  and  its  reduction  see  Assistant  Engineer  Wheeler's  report.     (Ai)pendix  A  1.) 

Mapping. — Of  the  series  of  maps  of  the  Missouri  River  to  be  photolitliograplied, 
comprising  83' inch-mile  maps  and  9  index  maps,  and  ext^ending  from  the  month  of 
the  river  to  Three  Forks,  Mont,  (numbering  begins  from  mouth),  the  status  at  the 
be^rinning  of  the  fiscal  year  was  as  follows : 

The  originals  of  inch-mile  maps  Nos.  1-16,  18,  19,  22,  24-27,  and  73-83,  and  of 
index  map  No.  9, had  been  completed;  and  those  of  inch-mile  maps  Nos.  17,  20,  21, 
23,  and  of  index  map  No.  1,  were  in  progress.  Inch-mile  maps  Nos.  1-14,  76.  77,  and 
8(V^had  been  published.  Inch-mile  maps  Nos.  15,  16,  18,  19,  22,  24-27,  78,  and  79, 
and  index  map  No.  9,  were  in  the  hands  of  the  printer.  Proofs  had  been  received  of 
inch-mile  maps  Nos.  24,  25,  78,  and  79,  and  had  been  returned  for  printing. 

During  the  present  fiscal  year  inch-mile  maps  Nos.  17,  20,  21,  23,  and  41-72,  cover- 
ing 1,145  miles,  river  distance,  and  index  maps  1-3  and  6-8,  have  boon  completed. 
Inch-mile  maps  Nos.  28-38,  covering  311  miles,  river  distance,  and  index  maps  Nos. 
4  and  5,  are  yet  to  be  completed.  Inch-mile  maps  Nos.  39  and  40,  and  index  maps 
KoB.  4  and  5,  are  in  progress. 

Printed  editions  of  inch-mile  maps  Nos.  15-27,  54,  56,  61-75,  78,  and  79  and  index 
maps  Nos.  1-3  and  9  have  been  received  during  the  year.  Nos.  41-53.55.  and  57-60 
ana  index  maps  Nos.  6-8  are  in  the  hands  of  the  printer.  Proofs  of  inch-mile  maps 
Nob.  57-60  have  been  received,  corrected,  and  returned  for  printing. 

On  the  office  detail  maps  (scale  1  inch -1,000  feet)  correcticms,  additional  infor- 
mation, titles,  and  scales  have  been  put  on  Nos.  1-27  (mouth  to  Sioux  City)  and  on 
the  32  maps  from  Fort  Benton,  Mont.,  to  Three  Forks,  Mont.  Reference  notes  and 
authorities  have  also  been  put  on  the  latter  32  maps,  and  on  an  office  index  map 
(scale  1  inch  =  2  miles)  covering  the  Fort  Benton  Three  Forks  section  of  the  river. 

A  comparative  map  has  been  begun,  on  which  are  to  be  platted,  one  above  another, 
the  results  of  annual  surveys  of  the  Jefi'erson  City  reach  from  Claysville  to  Isbell, 
and  the  platting  of  the  results  of  the  surveys  of  1890,  1891, 1892,  and  1893  is  nearly 
completed. 

All  mapping  work  has  been  under  supervision  of  Assistant  Engineer  O.  B.  Wheeler, 

Levels. — The  reduction  of  the  notes  of  precise  level  work,  aone  between  May  22 
toad  June  27,  1893^  by  the  party  under  Assistant  Engineer  O.  U.  B.  Turner,  in  con- 
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necting  "with  the  precise  level  line  of  1892  the  CommiBsiou's  gauges  at  Blair,  Nebr. ; 
Plattsmoiith,  Nebr. ;  Nebraska  City,  Nebr. ;  Hulo,  Nebr. ;  Brownville,  Nebr. ;  Ran- 
dolph, Mo.,  and  Dewitt,  Mo.,  referred  to  in  Secretary's  last  Annual  Report,  was 
completed  in  the  office. 

A  small  party  under  Assistant  Engineer  Turner  was  engaged  between  September 
23  and  November  3,  1893,  in  connecting  by  carefully  checked  Y  levels  with  the 
precise  level  line  such  stone  lines  as  had  not  been  been  connected  with  when  the 
precise  level  line  was  run.  Levels  were  also  rerun  by  the  party  over  ten  stone  lines, 
on  which  the  original  notes  showed  that  the  levels  had  not  been  properly  checked. 
The  notes  of  the  party's  work  have  since  been  reduced  in  the  office. 

Comparative  profiles  were  made  showing,  from  St.  Joseph  to  the  mouth,  the  dis- 
crepancies between  the  Commission's  direct  and  reverse  precise  level  line  of  1892, 
the  precise  level  line  of  the  U.  S.  Coast  juid  Geodetic  Survey,  and  the  Commission's 
stone  line  levels  of  1884-1890.  The  locations  of  all  the  precise  level  bench  marks 
from  the  mouth  of  the  river  to  Sioux "  City  have  been  plotted  on  the  office  detail 
maps.  The  level  notes  of  all  the  stone  lines,  from  the  mouth  to  Sioux  City  and  from 
Fort  Benton,  Mont.,  to  Throe  Forks,  Mont.,  have  been  recomputed.  A  list  and 
descriptions  of  all  the  Commission's  bench  marks  between  these  same  points  are 
being  prepared  for  publication  and  are  nearly  completed. 

Full  details  of  the  year's  level  work  in  field  and  office  will  be  found  in  Assistant 
Engineer  Turner's  report  (Appendix  A  2). 

Special  Sui-veys. — A  survey  was  made  December  18-21,  1893,  at  the  St.  Charles 
bridge,  to  determine  locations  and  elevations  of  obstructions,  composed  of  loose  rock 
and  remains  of  old  cribs  aud  dykes,  under  and  near  the  first  span  from  the  St. 
Charles  side. 

Careful  measurements  were  made  at  the  two  bridges  over  the  Missouri  River 
below  Sioux  City — Bellefontjiino  Bluffs,  Missouri  and  Leavenworth,  Kans. — completed 
during  the  fiscal  year,  to  detx^rmine  the  lowest  points  of  superstructure,  clear  open- 
ing between  piers,  and  width  and  batter  of  piers.*  At  the  latter  bridge  a  survey 
was  also  made  to  determine  location  of  certain  dikes  constructed  by  the  bridge  com- 
pany. 

The  following  special  surveys  were  made  under  the  direction  of  the  division 
engineers  during  the  year : 

Little  Tavern  Creek,  Missouri,  to  Rhineland  Landing,  Missouri. 

Missouri  River  at  Murrays  Bend. 

Missouri  River  at  Barkersville  Crossing. 

Head  of  Stanley  Island,  Missouri,  to  Little  Tavern  Creek,  Missouri. 

Osage  Point,  Missouri,  to  Hords  Landing,  Missouri. 

Little  Tavern  Creek,  Missouri,  to  mouth  of  Gasconade  River,  Missouri. 

In  addition  to  the  above,  Division  Engineer  Fox  kept  a  small  survey  party  almost 
continuously  in  the  field  during  construction  operations,  sounding  on  ranges  and 
dike  lines,  giving  grade  and  line  to  dike  parties,  on  slope  observati<ms,  partial 
shore  line  work,  establishment  and  verification  of  local  gauges,  and  in  miscellaneous 
work  incident  thereto. 

GAUGES  AND  PHYSICAL  DATA. 

At  the  date  of  the  last  Annual  Report  21  permanent  gauges  were  maintained  by 
the  Commission.  These  have  been  read  continuously  during  the  year.  The  read- 
ings of  the  standard  cable  gauge  on  the  bridge  at  Randolph,  Mo.,  began  .July  2, 
18§3,  and  have  since  been  continuous.  A  standard  cable  gauge  was  established 
March  13, 1894,  on  the  new  railway  bridge  at  Bellefontaiue  Bluff^s,  Missouri,  and  has 
since  been  read  regularly.  In  addition  to  these  temporary  gauges  have  been  main- 
tained by  the  division  engineers,  readings  of  which  have  been  sent  weekly  to  this 
office  as  follows;  From  E wings  Landing,  Missouri,  throughout  the  year;  from  Her- 
man, Mo.,  for  7i  months,  aud  from  Gasconade,  Mo.,  for  7^  months.  Readings  have  also 
been  received  weekly  throughout  the  year  from  the  gauge  at  Bismark,  N.  Dak.,  and 
for  portions  of  the  vear  from  the  gauges  at  Fort  Benton,  Mont. ;  Wolf  Point,  Mont. ; 
Fort  Buford,  N.  Dak.,  and  Running  Water,  S.  Dak.  Through  the  courtesy  of  Capt. 
H.  F.  Hodges,  Corps  of  Engineers,  the  Commission  has  been  furnished  with  all 
records  of  the  upper  river  gauges  on  file  in  his  office,  thus  conipletemg  th«  record 
of  all  gauges  on  the  river  to  the  end  of  the  present  fiscal  year. 

Three  complete  tours  of  inspection  of  all  the  gauges  below  the  Big  Sioux  River 
have  been  satisfactorily  made  during  the  year  by  Assistant  Engineer  L.  P.  Butler; 
one  in  September,  1893;  one  in  November  and  December,  1893,  and  one  in  May  and 
June,  1894.  At  the  November-December  inspection  all  the  gauges  were  regraduated 
or  so  changed  as  to  read  precise  level  elevations  above  the  St.  Louis  Directrix.    New 

•The  results  of  these  measurements  are  shown  in  the  table  appended  (Appendix 
A  3)  and  on  the  accompanying  plate. 
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inclined  wooden  ganffes  were  erected  at  Brownville,  Nehp..  and  Dewitt,  Mo.,  and  all 
necessary  repairs  to  &e  gauges  were  made. 

The  pilot  bulletin  service,  exhibiting  the  daily  stage  of  the  river  at  all  the  Com- 
mission's gauges  below  Kansas  City,  was  discou tinned  for  the  winter  at  the  end  of 
November.  The  service  at  Kansas  City  was,  at  the  request  of  local  steamboatmen, 
continued  through'  the  winter.  At  the  guage  stations  below  Kansas  City  the  ser- 
vice was  resumed  March  16.  A  bulletin  was  erected  in  the  spring  on  the  new  bridge 
at  Bellefontaine  Bluffs,  Missouri,  exhibiting  it's  lirst  reading  April  16.  The  bulletins 
indicate  heights  above  a  zero  5  feet  below  tlie  mean  low-water  stjige  during  naviga- 
tion seasons  at  each  station;  and  thoJr  readings  should  agree  exactly  with  those  of 
the  Weather  Bureau  at  Kansas  City,  and  should  differ  but  slightly  therelrom  at 
other  stations. 

Full  details  of  the  year's  gauge  work  will  be  found  in  the  report  of  Assistant 
Engineer  A.  H.  Blaisdell.     (Appendix  A  4.) 

.  The  results  of  borings  made  in  the  river  valley  at  Leavenworth,  Kans.,  ,Teff<!rson 
City,  Mo.,  and  St.  Charles,  Mo.,  since  the  date  of  the  last  report  on  borings,  will  be 
found  in  an  appended  report.     (Appendix  A  5.) 

Assistant  Engineer  J.  A.  Seddon  has  carried  his  stndy  of  flood  movement  as  far 
up  the  river  as  Kansas  City,  and  has  made  a  preliminary  study  of  regimen  through- 
out the  same  length  of  river.     The  outline  is  given  in  his  report.     (Appendix  A  6.) 

Assistant  Engineer  C.  M.  Winchell  has  prepared  an  index  of  the  survey  and  physi 
cal  data  pnblisned  in  the  annual  reports  of  the  Missouri  River  Commission  from 
ISSo  to  1893,  inclusive.     (Appendix  A  7.) 

COMMERCIAL   STATISTICS. 

Methods  similar  to  those  of  last  year  have  been  followed  for  obtaining  the  amount 
of  commerce  on  the  Missouri  River  for  the  calendar  year  1893.  The  results  are  given 
in  the  report  on  this  subject  appended.     (Appendix  A  8.) 

ESTIMATES. 

Office  and  traveling  expenses  and  salaries  of  commission $20,  000 

Surveys,  gauges,  physical  data,  and  publications 30,  000 

Total 50,000 


Appendix  A  1. 

annual  report  of  o.  b.  wheeler,  assistant  engineer,  1894. 

Office  Missouri  River  Commission, 

St.  Louis,  Mo.y  June  30,  1894. 

Sir  :  I  have  the  honor  to  report  herewith  upon  the  field  work  and  reductions  of 
snrvey  work  done  by  Assistant  Engineer  O.  H.  B.  Turner  and  myself  in  July  and 
August  last,  viz : 

First.  Setting  a  geodetic  and  elevation  monument,  together  with  a  meridian  stone 
on  the  State  capitol  grounds  at  Jefi'ersou  City,  Mo. 

Second.  Connecting  the  commission's  secondary  triangulation  system  with  the 
primary  triangulation  system  of  the  U.  S.  Coast  and  Geodetic  Survey  at  Kansas 
City,  Mo. 

The  purpose  of  the  monuments  at  Jefferson  City  is  to  record  latitude,  longitude, 
elevation,  and  a  true  meridian  on  the  State  capitol  grounds.  The  stones  are  of 
Missouri  red  granite,  or  syenite,  and  are  of  the  following  dimensions :  The  larger 
one  is  20  inches  by  20  inches  in  section  and  81  inches  long  over  all;  the  smaller, 
8  inches  by  8  inches  in  section  and  57i  inches  long  over  all.  Both  stones  are  placed 
48  inches  in  the  ground  and  for  this  length  have  the  quarry  face.  For  30  inches 
above  the  ground  the  larger  stone  is  dressed  and  polished  on  all  sides  and  terminates 
at  the  top  in  a  truncated  pyramid  3  inches  in  height  with  an  upper  base  1^  inches 
square. 

For  8  inches  above  the  ground  the  smaller  stone  is  patent  hammer  dressed  on 
three  sides  and  dressed  and  polished  on  the  fourth,  and  terminates  at  the  top  in  a 
truncated  pyramid  1-^  inches  high  with  an  upper  base  1^  inches  square.  In  each 
stone  in  the  center  of  the  small  upper  base  is  set  vertically  a  bolt  of  hard-hammered 
brass  one-half  inch  in  diameter  and  2f  inches  long  with  a  slightly  convex  head.  A 
hole  of  one-sixteenth  inch  diameter  and  one-half  inch  deep  is  drilled  vertically 
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through  the  center  of  each  convex  head,  and  these  are  the  points  astronomically  and 
hypsometrically  located. 

The  following  diagrams  give  the  wording  on  the  ditferent  faces  of  the  main  mou- 
nment: 


Latitude 

38°  34'  44.98" 


Lougitade 
92°  IC  21.37" 


U.S. 

Missouri 

River 

Commission 

1893. 


Elevation 

of  top 

above  mean 

Gulf  level 

627.86  Ft. 


U.S. 

On  the  north  face  of  the  smalh^r  stone  is  lettered:  Mo.  R.  C.    This  meridian  stone 

1893. 
is  426  feet  south  from  the  main  monnment. 

The  latitude  and  longitude  given  depend  upon  the  astronomical  determination  of 
the  dome  of  the  Morrison  Observatory  at  Glasgow,  Mo.,  as  published  in  Publics^ 
tions  of  the  Morrison  Observatory,  Glasgow,  Mo.,  1885,  and  as  transferred  to  Jeffer- 
son City  by  the  secoujlary  triangulation  of  the  Missouri  River,  under  the  Missouri 
River  Commission,  which  is  ])ublished  in  their  annual  report  for  1887. 

The  elevation  given  depends  upon  the  elevation  of  the  St.  Louis  City  directrix 
as  determined  hy  the  Mississippi  Kivor  Commission  and  published  in  their  annual 
report  for  1883,  and  upon  a  line  of  precise  levels  run  by  the  Missouri  River  Commis- 
sion in  1892  and  published  in  their  annual  report  for  1893. 

The  geodetic  positicm  of  the  dome  of  the  ca]>it'Ol  is:  Latitude  =  38"^  34'  45.22": 
longitude  =- 92^  10'  22.64". 

This  position  will  be  found  to  differ  from  that  furnished  in  manuscript  in  1892  to 
the  Commission  by  the  U.  S.  Coast  an<l  Geo<letic  Survey  (which  was  from  an  astro- 
nomical determination  in  1881  at  St.  Louis,  Mo.,  as  transferred  by  triangulation)  by 
6.22"  lu  latitude  and  2.06  '  in  lon;;itude,  the  Coast  Survey  determination  being  greater 
in  latitude  and  less  in  longitude.  It  would  differ  much  less  from  a  determination 
of  tbe  Missi8sipi)i  Kivcr  ComniisHicm  at  Cairo,  111.,  if  the  latter  is  transferred  by 
triangulation.  These  <lirterences  are  principally  due  to  what  is  known  as  local 
deviation  of  the  plinnb  line. 

The  elevation  will  also  be  found  to  differ  from  that  derived  from  the  Coast  Survey, 
being  about  1  meter  greaterthan  that  of  the  Coast  Survey  if  their  value  from  Mobile, 
Ala.,  be  adopted,  or  about  eight-tenths  of  a  meter  less  if  their  value  from  Sandy 
Hook,  N.  J.,  be  adopted. 

The  stones  were  dressed,  ])olished,  and  lettered  byFilsinger  &  Fruth,  of  St.  Louis, 
Mo.,  and  the  V.  S.  Steamer  /f'm.  iSione  delivered  them  on  the  river  bank  at  Jefferson 
City. 

I'nder  the  instructions  of  the  secretary  of  the  Commission  Assistant  Engineer  O. 
H.  15.  Turner  and  myself  left  St.  Louis  on  July  23  and  on  the  24th  metDivision  Engi- 
neer Yonge  at  Jefferson  City,  who  rendered  us  every  assistance.  The  governor  and 
secretary  of  state  were  called  upon  to  assist  in  giving  the  exact  site  for  the  main 
monument,  which  was  practically  tbat  selected  by  the  secretary  of  the  commission 
earlier  and  was  upon  the  grass  plat  of  the  upper  terrace  just  to  the  right,  or  north,  of 
the  main  entrance  to  the  capitol. 

The  setting  was  done  by  day  labor.  For  each  stone  a  bed  of  concrete,  4  feet  by  4 
feet  by  1  foot,  was  placed  4  feet  below  the  surface  of  the  ground  and  allowed  one  day 
to  set.  The  stone  was  set  upon  this,  CJirefully  oriented  and  plumbed  and  concreted 
to  within  one-half  foot  of  the  surface  of  the  ground,  liefore  tne  smaller  stone  could 
be  set  or  the  final  figures  for  latitude,  longitude,  and  elevation  could  be  cntit  was 
necessary  to  make  a  geodetic  connection  with  stations  of  secondary  triangulation 
and  to  get  the  elevation  of  the  to])  ol'  the  monument  above  a  precise  level  l>ench 
mark.  It  was  found  that  A  Cedar  (which  is  also  a  Coast  Survey  station)  2^  miles 
northeast  from  the  capitol,  had  been  disturbed  by  some  one  in  search  for  Indian  relics 
in  the  mound  upon  which  it  is  located  and  all  the  surface  reference  stones  had  been 
removed.  A  pickle  bottle,  filled  with  wood  ashes,  was  found  18inches  below  the 
disturbed  surface  and'  was  no  doubt  the  subsurface  mark  of  the  Coast  Survey  and 
probably  in  its  original  place;  but  it  seemed  advisable  to  check  its  position.  Accord- 
ingly A^Jlrich  and  A  Ewing  were  occupied  with  the  Troughton  &  Simms  12-inch 
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theodolite  of  the  MiMissippi  River  Commission.     The  third  angle  at  A  Cedar  (ap- 
proiLimate)  was  read  and  computation  made  to  restore  A  Cedar  to  its  former  old  posi- 
tion and  to  leave  the  values  published  on  pa^e  3048  of  the  Chief  of  Engineer's  Report 
for  1887  undisturbed.    To  mark  the  restored  A  Cedar  the  usual  subsurface  stone  of 
the  Commission  was  placed  5  feet  below  the  surface.    The  surface  stone  of  the  Coast 
Survey  was  placed  above  and  their  reference  stones  were  placed  as  follows.     On  the 
meridian  to  the  north  at  a  distance  of  80  feet  measuring  down  the  hillside,  which  is 
depressed  at  an  angle  of  17"^  with  the  horizon,  one  stone  was  set,  and  on  the  merid- 
ian to  the  south  at  a  distance  of  118.25  feet  measuring  down  the  hillside,  which  is 
depressed  at  an  angle  of  14|^  with  the  horizon,  the  other  reference  stone  was  set. 

Careful  angles  were  then  read  with  the  theodolite  above  mentioned  at  A  Cedar 
and  at  the  main  monument  for  the  transfer  of  the  azimuth  of  the  line  A  Cedar —  A 
Ulhch  to  a  true  meridian  line  at  the  main  monument,  and  the  smaller  stone  was  set 
on  this  meridian  at  a  distance  of  426  feet  south. 

The  geodetic  positions  above  given  are  from  carefully  read  angles  at  stations  Cedar, 
Swing,  and  ULrich,  and  the  elevation  is  determined  with  a  Kern  precise  level  from 
T-B.M.  197  (on  circular  step  in  front  of  main  entrance  to  capitol),  checked  by  read- 
iii^on  U.  S.  C.  S.  B.  M.  XXYII,  values  and  descriptions  for  which  bench  marks  were 
pablished  in  the  last  annual  report. 

iml position. — The  top  of  the  main  monnment  is  0.86  foot  above  T.  B.  M.  197.     It 
1824.6  feet  south  and  100.4  feet  east  from  the  center  of  the  dome  of  the  capitol.     From 
it^  Cedar  is  11,108.1  feet  and  bears  N.  45°  21'  13"  E. 
The  latitude,  longitude,  and  elevation  are,  as  above  given,  viz : 

Latitude 88«  34'  44.98" 

Longitude 92°  10"  21.37" 

Ke/alaou  above  mean  gnlf  level 627.86  feet. 

We  left  Jefferson  City  on  August  3  and  arrived  at.  Kansas  City,  Mo.,  on  the  same 
day. 

The  primary  triangnlation  stations  of  the  U.  S.  Coast  and  Geodetic  Survey  easiest 
of  access  were  A  Bowler,  17  miles  southeast  from  Kansas  City,  and  A  Marty,  in 
Kansas,  10  miles  southwest  from  Kansas  City.  The  line  connecting  these  statious  is 
17 miles  in  length,  and  the  stations  are  intervisible  from  the  surface  of  the  ground; 
hat  to  reach  Kansas  City  it  was  necessary  to  locate  a  third  station,  A  Hice,  on  a 
lugfa  ridge  9  miles  south  from  Kansas  City.  Angles  were  read  from  these  three  sta- 
tions witii  the  Trough  ton  &  Simms  12- inch  theodolite,  using  small  (three-fourths 
nicb)  heliotrope  lights  for  targets.  The  usual  eight  sets  of  repetitions  of  each  angle 
were  generally  obtained.  Numerous  points  were  read  upon  in  Kansas  City  and  Inde- 
pendence, but  only  two  located  which  were  identical  with  points  located  from  the 
secondary  triangnlation  of  the  Missouri  River.  A  section  corner  stone  on  the  State 
line  between  Missouri  and  Kansas  was  located. 

To  locate  more  points  in  the  vicinity  of  Kansas  City,  A  Buster  and  A  Wayne  of  the 
aecondary  triangnlation  were  occupied  with  the  Troughton  «fe  Simms  IS-inch  theodo- 
lite, and  the  usual  eight  sets  obtained  on  each  angle.  Some  of  the  points  thus 
located  were  occupied  with  the  small  theodolite,  Buff  &  Berger  No.  176,  and  the 
vork  was  carried  on  with  the  smaller  instrument.  Nino  points  were  thus  located 
Mid  marked,  when  practicable — one  of  these  being  on  the  State  line  on  the  Armour 
packing  house,  and  one  on  the  line  between  Platte  and  Clay  counties  on  the  north 
aide  of  the  river  at  the  water's  edge. 

The  data  from  the  Coast  Survey  used  is  from  the  manuscript  of  1892,  above  referred 
to,  and  is  as  follows : 


Station. 


Latitade. 


Lougitude. 


A  Bowler 
AHarty. 


38  53  20. 659 
38  59  27.390 


o    ' 

94    23    40.111 
94    40    15.638 


Acimnth  A  Bowler  to  AMarty 1 15^  20  19.38" 

Afiiniith  A  Martv  to  ABowler , 295°  OP'  ^'i.CtS" 

IWitance  A  Bowler  to  A  Marty meters..  20.509.27 

From  this  data,  in  connection  with  our  angle,  the  position  of  the  tower  of  the  court- 
house at  Independence  is : 

Latitude=39^  05'  37.30",  longitude =94°  24'  58.16". 

Theposivion  also  from  the  main  spire  of  the  Central  Presbyterian  church,  in  Kansas 
City,  Mo.,  is: 

L»titude=39^  06'  14.09",  longitude  =  94^  34'  15.99". 
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The  positions  of  these  same  two  points  when  made  to  depend  npon  data  of  the  Mis- 
Bonri  River  triangulation  given  in  the  Commission's  report  for  1887  and  oar  present 
angles  are : 


Latitude. 


Indepeudence  court-hou86 39    05    20.89 

Central  Presbyterian  church '. ,    39    06    07.63 


Longitude. 


94    24    59.66 
94    34    17.46 


Or  the  difference  in  position  as  given  hy  the  two  systems  of  survey  for  the  court- 
house is  6.41''  in  latitude  and  1.50"  in  longitude;  the  Coast  Survey  determination 
heing  greater  in  latitude  and  less  in  longitude.  A  like  comparison  at  Jefferson  City, 
noticed  earlier  in  this  report,  gives  6.22"  in  latitude  and  2.06"  in  longitude.  Hence 
the  discrepancy  between  the  two  surveys  is  6.41" — 6.22"=  4-0.19"  =  -+-19  feet  in 
latitude  and  1.50"  —  2.06"=  — 0.56"  =  44  feet  in  longitude  in  a  net  of  triangulation  of 
about  160  miles  length  between  Independence  and ,)  efferson  City.  Since  the  azimuth 
error  in  this  nearly  east  and  west  direction  can  affect  the  discrepancy  in  longitude  but 
little,  this  44  feet  may  be  taken  to  represent  the  approximately  true  discrepancy  in 
distance  between  the  two  surveys.  This  discrepancy  is  approximately  three-tenths 
of  a  foot  in  a  mile,  or  one  in  15,000,  and  is  too  small  to  be  shown  on  the  scale  of  any 
map  covering  so  great  a  distance. 

The  following  tables  give  the  geodetic  positions  of  points  in  the  vicinity  of  Kan- 
sas City  referred  to  the  latitude  and  longitude  of  Morrison  Observatory,' or  to  the 
data  of  the  Commission  as  given  in  their  report  for  1887 : 


Station. 


Latitude. 


Longitude. 


Bowler(U.  S.C.andG.S. ) '  38  53 

Marty  (U.  S.  C.and  G.  S.) 38  59 

Kice  ( U.  S.  C.  and  G.  S.) :  38  59 

Court-houBO  (cupola)  Independence '  39  05 

Central  Presbyterian  church  (8i)ire) \  39  06 

Second  Presbyterian  church  (spire  U.  S.  C.  and  G.  S.) 39  05 

Cathedral  spire  (U.  S.C.andG.S.) ,  39  06 

Collcce  of  Redemptoriat  Fathers,  cupola  (U.  S.  C.  and  G.  S.) 39  03 

State  lino  (stone  3)  Missouri  and  Kansas  (U.  S.  C  and  G.  8.) I  38  46 

State  line  (stone  1)  Missouri  and  Kansas  (U.  S.  C.  and  G.  S.) 38  52 

State  lino  (stone  section  corner)  Missouri  and  Kiinsas >  38  58 

State  line  (stone  2)  Missouri  and  Kansas  (U.  S.  C.and  (i.  S.) '  38  59 

State  line  (Amiour)  Missouri  and  Kansas '  30  06 

County  line  between  Platte  and  Clay  counties  which  was  originally  j 

tlie  Missouri  State  line \ i  39  09 

Bridge  (north  end  embankment),  Chicago,  Milwaukee  and  St.  Paul  I 

K.  R I  39  08 

Bridge  (north  pier,  east  side),  Hannibal  and  St.  Joseph  R.  R i  39  06 

Bridge  (north  pier,  east  side),  Missouri  Pacific  R.  R..  Kaw  Riyer \  39  06 

New  York  Life  (roof,  northeast  corner) [  39  06 

Evans  (roof  oyer  elevator  shaft) 39  06 


Stations. 


Rice  to  Bowler 

Rice  to  Marty 

Rice  to  court-house 

Rice  to  Central  Presbyterian  church 

Marty  to  Central  Presbyterian  church 

Buster  to  court  house 

Wayne  to  court-house 

Wayne  to  Central  Presbyterian  church 

Buster  to  Central  Presbyterian  church 

Wayne  to  bridge,  Chicago,  Milwaukee  and 

St.  Paul 

Kansas  City  to  bridge,  Chieago,   Milwaukee 

and  St.  Paul 

Kansas  City  to  New  York  Life 

Bridge,   Cliicn^o,  Milwaukee  and  St.  Paul  to 

New  York  Life 

Kansas  City  to  bridge.  Hannibal  and  St.  Joseph 
New  York  Life  to  bridge,  Hannibal  and  St. 

Joseph 

Kansas  City  to  Evana 


Asiniu 

th. 

Back 

azimuth. 

o 

/ 

// 

o 

t 

*. 

1     328 

39 

28.6 

148 

42 

42.8 

86 

52 

27.2 

2G6 

45 

15.2 

207 

52 

33.0 

27 

54 

58.5 

145 

57 

01.8 

.325 

53 

35.8 

214 

33 

31.4 

34 

37 

18.0 

323 

23 

00.5 

143 

25 

57.2 

5 

44 

20.0 

185 

44 

03.0 

69 

23 

09.8 

249 

17 

00.9 

40 

07 

02.2 

220 

04 

06.9 

1       88 

32 

43.7 

268 

27 

57.7 

■    202 

36 

35.9 

22 

37 

14.7 

64 

48 

18.3 

244 

47 

05.3 

41 

16 

30.7 

221 

14 

38.9 

87 

44 

00.6 

267 

42 

35.4 

158 

26 

50.5 

338 

26 

38.3 

75 

10 

08.4 

255 

08 

42.5 

14.25 
20.98 
50.80 
30.89 
07.63 
54.02 
01.33 
59.75 
01.02 
59.74 
15.22 
08.59 
18.97 

37.20 


94  23 

94  40 

94  28 

94  24 

94  34 

94  35 

94  35 

94  35 

94  86 

94  36 

94  36 

94  26 

94  36 


41.61 
17.14 
60.58 
59.66 
17.46 
15.62 
22.51 
21.63 
32.19 
30.20 
30.11 
31.57 
26.80 


94    36    07.15 


50.16 

94 

32 

05.84 

51.10 

94 

35 

22.37 

47.28 

94 

36 

53.60 

12.86 

94 

35 

02.08 

27.17 

94 

35 

23.45 

Distance. 
Feet. 


JL    CVI.. 

•DUCtrUtH. 

46,961.33 

14, 313. 69 

54.295 

16, 548. 98 

38,931.3 

11,866.1 

46,035.2 

14, 031. 4 

49,982.3 

15,  2:t4. 5 

37,  013. 8 

11,281.7 

21,  203 

6,  462. 6 

49, 247. 7 

15, 010. 6 

33. 988. 6 

10, 359. 6 

35,  704. 7 

10, 882. 7 

12,  589.  5 

3.  837  2 

10,  079. 9 

3, 072. 3 

21.171.3 

6,453 

10, 056. 1 

3, 247. 0 

4, 159.  9 

1,267.9 

11, 104. 6 

3.384.7 
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StatioMH. 


DiHtance. 

A? 

iiuu 

th. 

// 

Back 

o 

azimuth. 

Feet. 

Meters. 

0 

131 
87 

105 
80 
57 

52 
25 
59 
34 
23 

59.5 
06.3 
02.5 
49.6 
07.9 

311 
267 
285 
260 
237 

52 
22 
58 
34 
22 

46.6 
43.5 
05.6 
09.6 
27.3 

2,167.7 
17,856 
7, 303.  2 

5.  062.  2 

6.  030.  4 

660.7 
5,  442. 4 
2, 253. 4 
1,542.9 
1,  838. 1 

86 
139 
160 

55 
09 
51 

39.2 
00.4 
08.2 

266 
319 
349 

54 
07 
50 

41.6 
06.4 
41.2 

7,  203. 1 
21,661.6 
19, 5:12.  6 

2, 195. 5 
6. 602.  4 
5, 953. 5 

K ew  York  Life  to  Evans 

Kansas  City  to  bridge,  Missouri  Pacific 

Evans  to  bridge,  Missouri  Pacific 

Evans  to  Anuour 

Bridge,  Hannibal  and  St.  Joseph  to  Armour. 
Bridge,  Hannibal  and  St.  Joseph  to  bridge. 

Missouri  Pacific 

Kansas  City  to  point  on  county  line 

Evans  t4»  point  on  county  line 

o 

Azimuth  of  Chicago,  Milwaukee  and  St .  Paul  Kailroad  bridge 158    55 

Azimuth  of  Hannibal  and  St.  Joseph  Kailroad  bridge 160    48 

Azimuth  of  Missouri  Pacific  Kailroad  bridge 162    19 

DESCRIPTIONS    OF   POINTS   PKH.MANKNTLV    MAKKKD. 

Descriptions  of  stations  Buster,  Wayne,  and  Kansas  City  arc  ajiven  in  the  Com- 
mission's report  for  1887.  Those  stations  marked  U.  S.  C.  &  G.  S.  may  bo  had 
from  the  U.  S.  Coast  and  Geodetic  Survey  Office,  and  the  new  ones  which  it  was 
practicable  to  mark  are  as  follows : 

Rice  is  about  1^  miles  southwest  from  Raytowu,  Mo.,  on  a  high  ridge  between  the 
Little  and  Big  Blue  rivers,  on  land  owned  by  Mr.  IC.  C.  Kice.  It  is  near  the  center 
of  the  SW.  i  of  the  NVV.  i  of  sec.  8,  T.  48  N.',  R.  32  W.  It  is  120  paces  south  from 
the  north  side  of  the  40  and  174  paces  east  from  the  stone  fence  of  the  road  along 
the  west  side  of  the  40  paces  (assumed  to  be  3  feet  each).  It  is  marked  by  a  2-inch 
iron  pile4|^  feet  in  length,  driven  down  nearly  Hush  with  the  surface  of  the  ground. 

Section  comer  on  State  line  is  that  between  the  fractional  sections  26  and  35  of  T. 
12  S.  and  R.  23  E.  from  the  sixth  princij)al  meridian. 

Bridge,  Chicago,  Milwaukee  and  St.  Paul,  is  128.5  feet  northerly  from  the  center 
of  the  north  pier  of  the  Chicago,  Milwaukee  and  St.  Paul  Railroad  bridge,  in  line  with 
the  west  guard  rail  prolonged,  is  on  the  curved  embankment  5  feet  west  from  the 
west  rail,  and  about  4  feet  east  from  a  signal  post.  It  is  a  gas  pipe  driven  into 
the  ground  with  its  top  3  inches  below  surface. 

Bridge,  Hannibal  and  St.  Joseph,  is  a  nail  of  the  survey  of  1890  driven  in  a  masonry 
joint  on  the  east  end  of  the  north  pier  of  the  Hannibal  and  St.  .Joseph  Kailroad  bridge. 

Bridge,  Missouri  Paciiic,  is  on  tne  east  end  of  the  north  pier  of  the  Missouri  Pacific 
Railroad  bridge  over  the  Kaw  River.  It  is  a  nail  wedged  between  the  iron  bed 
plates  and  is  5  inches  west  from  the  ea^st  edges  of  the  bed  plates. 

New  York  Life  is  on  the  roof  of  the  New  York  Life  Insurance  building,  near  the 
northeast  corner.  It  is  a  cross  cut  in  the  tile  of  the  roof  at  a  distance  of  2.68  feet 
from  the  east  wall  and  2.50  feet  from  the  north  wall. 

Evans  is  on  the  building  of  the  Evans  Drug  Company,  on  Fifth  street  near  Wash- 
ington street.  It  is  on  the  roof  of  the  elevator  shaft  at  the  northwest  corner  of  the 
bailding  and  is  marked  by  the  head  of  a  screw. 

Armour  is  on  the  State  line,  on  the  south  wall  of  the  office  of  the  Armour  packing 
house.  It  is  marked  by  a  cross  cut  in  a  brick.  The  State  line  is  also  marked  by  a 
vertical  line  on  the  wall  of  the  south  side  of  said  office. 

Point  on  county  line  is  on  the  county  line  between  Platte  ipd  Clay  counties.  Mo. 
It  is  a  fence  post  55  feet  south  from  the  center  of  the  railroad  track  and  at  the  water's 
edge  on  the  north  side  of  the  Missouri  River. 

In  the  office  reduction  of  the  notes  I  have  been  assisted  by  Assistant  Engineer  Tur- 
ner and  Compnter  C.  E.  Taylor. 

Very  respectfully,  your  obedient  servant, 

O.  B.  Wheeler, 
A  8818  ta  n  t  Engi  n  eer. 


Appendix  A  2. 


annual  report  of  o.  ii.  b.  tuunek,  assistant  engineer,  1894. 

Office  Missouri  River  Commission, 

St.  Loui8,  Mo. J  June  30 y  1894. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  field  and  office  work 
under  my  charge  for  the  past  year. 

It  was'decided  inBeptember  to  send  out  a  party  to  connect  with  the  lino  of  pre- 
eifle  levels,  by  a  carefully  checked  line  of  levels,  all  bench  marks  and  stone  lines, 
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wliich  had  not  been  connected  at  time  of  rnnuing  the  precise  line  on  account  of 
their  distance  from  it;  nor  had  any  connection  by  wye  levels  been  run  at  time  stone 
line  was  put  in,  as  the  bench  marks  of  1880  and  1881  from  which  the  stone  lines  were 
established  were  found  to  be  unreliable. 

The  party  left  St.  Louis,  September  23,  for  Crescent,  Iowa,  the  farthest  point  at 
Tvhich  work  wfis  required. 

The  ]>arty  consisted  of  an  assistant  engineer  and  two  rodmen,  and  such  additional 
force  as  was  required  was  employed  where  necessar3\  This  was  done  to  save  trans- 
portation. 

Work  was  begun  on  September  25  and  continued  until  November  3,  when  work 
was  completed  at  Boonville,  Mo. 

As  stone  lines  48-41.  inclusive,  had  been  leveled  in  one  direction,  they  were  con- 
sidered unreliable  and  it  was  thought  l)est  to  rerun  them.  Assistant  Engineer  L.  P. 
Butler  reported  at  Glasgow,  Mo.,  October  25,  to  assist  in  rerunning  these  lines,  as 
the  river  crossings  could  be  made  much  better  by  two  parties  than  by  one. 

With  but  two  exceptions  these  isolated  stone  lines  and  benches  were  connected 
with  precise  bench  marks,  and  in  these  cases,  connection  was  made  to  benches  that 
were  reliable. 

No  very  large  discrepancies  were  found,  except  on  stone  line  No.  101,  where  an 
error  of  nearly  2  feet  was  discovered.  There  were  several  discrepancies  of  from  1 
to  0.2  of  a  foot. 

All  stone  lines  and  bench  marks  that  were  doubtful  were  rerun  or  good  connection 
made  to  reliable  benches. 

There  were  70  miles  of  checked  levels  run  and  8  river  crossings  made.  Party  was 
out  forty-two  days,  including  time  in  going  from  St.  Louis  to  the  tield  and  in  returning. 

The  total  cost  of  survey,  including  transportation  and  expressage  of  instruments, 
was  $719.90,  or  $10.28  per  mile  of  checked  levels.  The  cost  per  mile,  exclusive  of 
transportation  and  expressage  of  instruments,  was  $8.35. 

Bench  mark  No.  —  has  been  washed  out  by  the  river;  No.  —  could  not  be  found| 

and  was  said  to  have  been  covered  by  driftw  ood  and  deposits  of  sand. 

Since  returning  from  the  field  the  notes  have  been  checked  and  the  new  values  of 
bench  marks  tabulated. 

The  field  notes  of  precise  level  survey  of  May  and  June  have  been  reduced  and 
checked,  descri])tions  of  bench  marks  have  been  written  up,  and  all  are  now  in  form 
for  ]>ublication.  No  errors  were  found  in  the  field  notes,  and  all  lines  check  within 
the  precise  limit. 

The  i)robable  error  per  kilometer  for  the  whole  line  is  J^O.67  mm. 

The  precise  leveling  rods  X  arid  XIII  have  been  compared  with  the  standard  meter 
of  Mississippi  River  Commission  and  found  to  be  of  normal  length. 

These  rods  were  compared  in  April,  1863,  by  Assistant  Engineer  O.  W.  Ferguson, 
and  found  to  have  been  long,  but  as  they  had  just  returned  from  a  field  season  near 
the  gulf,  no  weight  was  given  to  that  comparison. 

For  my  rei)ort  on  fielu  operations  see  Appendix  A  7  of  report  of  Missouri  River 
Commission  for  1893. 

On  account  of  so  many  large  discrepancies  being  found  between  the  precise  leveU 
and  the  ordinary  levels,  two  of  which  proved  on  examination  to  be  errors  of  com- 
putation, it  was  decided  to  recompute  the  level  notes  over  stone  lines  Arom  the 
mouth  of  river  to  Sioux  City,  Iowa,  and  from  Fort  Benton  to  Three  Forks,  Mont. 

The  large  discrepancies  between  the  precise  and  the  ordinary  levels  were  found 
to  be  duo  (1)  to  errors  in  the  field  notes,  lines  not  checking  and  this  fact  not  being 
discovered;  or  (2)  to  errors  of  computation ;  or  (3)  to  stone  lines  having  been  put  in 
from  old  bench  marks  which  either  were  not  identified  or  were  in  error. 

Quite  a  number  of  small  changes  were  made  from  the  former  reduction. 

The  elevations  of  the  bench  marks  as  reduced  depend  on  precise  bench  marks,  gen- 
erally not  more  than  3  or  1  miles  distant;  so  no  largo  discrepancy  may  be  expected. 

The  level  notes  between  Fort  Benton  and  Three  Forks,  Mont.,  were  recomputed 
and  a  correction  of-f  13.522  feet  was  applied  to  elevation  of  B.  M.  i,  at  Fort  Benton. 
This  elevation  of  B.  M.  \  was  brought  down  from  Northern  Pacific  Railroad  levels 
at  (iallatin,  Mont.,  by  Assistant  Engineer  G.  A.  Marr  in  1890. 

The  correction  of-f  13.522  feet  dejjcnds  on  elevation  of  B.  M.  ^,  at  Fort  Benton,  as 
determined  from  the  precise  benches  of  Missouri  River  Commission  at  Sioux  City, 
Iowa,  by  survey  parties  under  Capts.  C.  F.  Powell  and  H.  F.  Hodges  and  the  Mis- 
souri River  Commission. 

A  btiok  of  bench  marks  is  now  being  prepared  and  is  nearly  completed.  This 
book  will  contain  (1)  all  benchmarks  ot  1881  and  1882,  also  those  of  former  surveys 
that  were  connected  with  at  that  time;  (2)  all  benchmarks  of  stcme  lines  put  in 
from  188^1  to  1890;  (3)  all  precise  bench  marks  of  1887,  1892,  and  1893  also  all  precise 
tcmjMjrary  bench  marks  that  were  considered  sufficiently  permanent  for  future  use. 

It  is  ])roposed  to  designate  the  degree  of  accuracy  of  these  bench  marks  by  names 
an<l  hy  the  use  of  large  and  small  type. 
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The  iMTicb  marks  includetl  in  this  book  are  ixom  month  of  river  to  .^ioiix  City, 
Iowa,  and  from  Fort  Benton,  Mont.,  to  Three  Forks,  Mont. 

The  precise  bench  marks  from  Sioux  City,  Iowa,  to  St.  Joseph,  Mo.,  have  been 
plattW  on  the  detail  maps,  scale  1  inch  =  1.000  feet.  At  time  of  running  precise 
line  accurate  stadia  distances  were  taken  to  located  points  of  topography,  and  as 
lino  of  levels  was  along  the  railroad  the  bench  marks  have  been  platted  on  the  detail 
sheets  with  about  the  same  degree  of  accuracy  as  that  of  the  adjacent  topograpliy. 

Summary'  of  work  done  by  Assistant  Engineer  O.  W.  Ferguson  : 

The  remaining  work  on  field  notes  that  was  unfinished  at  end  of  fiscal  year  1893 
was  completed. 

The  precise  and  temporary  precise  bench  marks  were  platted  on  detail  sheets,  scale 
1  inch  =  1,000  feet,  from  St.  Joe  to  mouth  of  river. 

Several  profile  sheets  were  made  in  office: 

One  showing  the  discrepancies  between  the  Missouri  River  Commission  precise- 
level  line  and  the  bench  marks  connected  with  by  precise-level  party  from  St.  Joe 
to  mouth  of  river; 

A  aecoud  showing  discrepancies  between  direct  and  reverse  precise  level  line,  from 
St.  Joe  to  mouth  of  river ; 

A  third  showing  discrepancies  between  U.  S.  Coast  and  Geodetic  Survey  and 
Missouri  River  Commission's  precise  levels  irom  Kansas  City  to  St.  Lonis ;  and 

A  fourth  showing  limit  of  error  of  closure  between  precise-level  lines  over  same 
stretch. 

The  following  is  a  summary  of  work  of  Y  level  survey  under  my  charge: 

Party  was  out  forty-two  days,  including  time  in  going  to  and  from  work. 

Miles. 

River  distance  covered 467 

Lino  leveled  and  checked 70 

River  crossings  made 8 

Precise  bench  marks  connected  with 25 

Ordinary  bench  marks  connected  with 37 

Stone  lines  connected  with 21 

Stone  lines  rerun 10 

Very  respectfully,  your  obedient  servant, 

O.  H.  B.  Turner, 
Aasiaiant  Engineer. 


DESCRIPTIONS    AND    ELEVATIONS    OF    PRECISE    LEVEL    BENCH    MARKS     OF    SPECIAL 

SURVEY    FROM    BLAIR,   NEBR.,   TO    DE    WITT,   MO. 

All  elevations  are  given  in  both  meters  and  feet,  and  refer  to  St.  Louis  City  direc- 
trix as  zero.    The  elevation  of  this  above  Biloxi  sea  level  is  412.731  feet. 

A  P.  B.  M.  is  a  precise  bench  mark  that  is  set  to  be  practically  permanent. 

All  P.  B.  Ms.,  excepting  327  B,  which  is  a  cross  on  B.  M.  stone,  are  (1)  top  of  cop- 
per boltam  regulation  B.  M.  stone,  or  (2)  center  of  copper  bolt  set  horizontally,  or 
(3)  marks  on  bridge  piers. 

The  value  of  the  meter  used  is  3.2808693  feet. 


Xamber. 


P.B.M.3CO=»5» 


Top  of  rap,  P.  B.  M. 
P.  I1.M.3«0  A 


Top  of  cap»  P.  B.  M. 

3G0  A. 
P.B.M.360B 


Description. 


Is  758  feet  east  of  the  depot  at  California  Junction,  Har- 
rison County,  Iowa,  in  the  northwest  comer  of  A.  W. 
Smith's  orchard,  3  feet  from  each  fence  and  56  feet  south 
of  St.  Croix  and  Penobscot  Ky. ;  being  copper  bolt  in 
B.  M.  stose 


Is  about  2|  miles  west  of  California  Junction,  Iowa,  272 
feet  northeast  from  Fremont  Zimmennnn's  house,  about 
320  feet  east  from  west  line  of  section  17,  HO  feet  south 
from  track  center  of  the  Fremont,  Elkhora  and  Mis- 
souri Valley  Kailroad,  and  5  feet  north  of  south  right- 
of-way  fence.  The  l>ench  is  across  (+),  cut  in  regula- 
tion stone,  ^  inch  east  of  hole  iu  center  and  next  to  the 
letters  U.  S. 


Is  on  west  pier  of  railroad  bridge  across  Missouri  Hiver, 
near  Blair,  Nebr.  Js  center  of  circle  on  west  coping 
stone  on  south  end  of  west  pier.  The  letters  B.  M.  are 
cut  in  stone  just  north  of  bench. 


Elevation. 


Meters. 


179. 8660 


181.  0802 
180.7110 


181.9554 


Feet. 


590. 117 


591. 120 
592.  889 


596.  972 


194.31G3  I     037.526 
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Descriptions  and  elevations  of  precise  level  hench  marks^  etc, — Coutinued. 


Number. 


P.  B.  M.  360  C=^'  . . 


Gauc*^   B-  M.,  Blair, 
^ebr. 


P.B.M.336=^§J. 


Description. 


Top  of  cap,  P.  B.  M. 

336=  VV^ 
P.B.M.336  A=»i'. 


Top  of  cap,  P.  B.  M. 

336  A=^^ 
Gaupe  B.  M.,  Platts 

mouth. 


P.  B.  M.  336  B  =  4t, 
Plattsmouth. 

Top  of  cap,  P.  B.  M. 

336  B— 4^ 
P.  B.  M.  327 


Is  on  west  pier  of  railroad  bridge  across  Missouri  River, 
near  Blair,  Nebr.  Is  D  cut  on  top  of  coping  of  north 
end  of  pier  with  the  letters  IT.  S. 

Is  on  west  pier  of  railroad  bridge  across  Missouri  River, 
near  Blair,  Nebr.  The  bench  ia  in  south  side  of  pier,  in 
third  course  of  masonry,  below  lower  coping  stone,  is 
upper  surface  of  a  projection  0.5  feet  below  top  of  stone 
2.3  feet  northwest  from  south  corner  of  pier. 

Is  about  1*  miles  southwest  of  Pacific  Junction,  Mills 
County,  Iowa,  on  land  owned  by  Charles  Kroon,  32  feet 
east,  51  feet  south  of  the  northwest  comer  of  the  north- 
east n  uarter  of  the  northeast  quarter  of  section  32,  T.  72 
and  N.,  E.  43  W..  being  copper  uolt  in  B.  M.  stone. 


Is  about  1^  miles  east  of  railn>ad  bridge  across  Missouri 
River  at  Plattsmouth,  Nebr.;  is  on  south  side  of  east 
and  west  road,  128  feet  east  and  40  feet  south  of  north- 
west comer  section  31,  T.  72  N.,  R.  43  "W.,  in  dooryard 
of  Miss  Lizzie  Smith,  being  copper  bolt  in  B.  M.  stone. 


Top  of  cap,  P.  B.  M. 

327. 
P.B.M.327  A 


On  top  of  stone  foundation  of  north  end  of  first  iron  bent 
west  of  the  west  stone  pier  of  the  railroad  bridce  across 
Missouri  River  at  Plattsmouth,  Nebr.  The  B.  M.  is  the 
higliest  part  of  the  stone  between  the  grooves  at  north- 
ea}*t  corner  of  cross  (-f-;. 

Is  at  railn>ad  bridue  across  Missouri  River  at  Plattsmouth, 
Nebr. ;  ia  10  feet  south,  and  on  lino  with  first  trestle  bent 
west  of  west  pier,  being  copper  bolt  in  B.  M.  stone. 

Is  3,884  feet  northward  from  depot  at  Nebraska  City 
Junction,  Fremont  County,  Iowa,  and  45  feet  east  of 
the  Kansas  Citv,  St.  Joseph  and  Council  Blufi's  Ry. 
track  on  a  sand  knoll,  being  copper  bolt  in  B.  M.  stone. 


Top  of  cap,  P.  B.  M. 
327  A. 

P.  B.  M.  327  B,  Ne- 
braska City,  Nebr. 


Gauge    B.    M.,    Ne- 
braska Citv.  Nebr. 


P.   B.   M.  318=  ^S«, 
Phelps,  Mo. 


Top  of  cap,  P.  B.  M. 
P.  B.  M?318  A  =  ig» 


Top  of  C4ip,  P.  B.  M. 

318  A^^sr 
p.  B.  M.  318  B  =  i?V 


Top  of  cap,  P.  B.  M. 

318B=7«. 
P.  B.  M,304 


Is  about  1|  miles  west  of  Nebraska  City  Junction,  Iowa, 
on  south  side  of  wagon  roail  running  west  from  Ne- 
bra.ska  City  Junction  to  Burlington  and  Missouri  River 
R.  R.  bridge  across  Missouri  RiN-er  at  Nebraska  City, 
Nebr. ;  is  1,150  feet  oast  of  a  house  on  north  side  of  road 
occupied  by  John  Duncan,  3, 130  feet  west  of  where  wagon 
road  crosses  Burlington  and  Missouri  track  to  Payne's 
pasture,  and  7  feet  south  of  fence,  being  copper  bolt  in 
B.  M.  stone. 


:  Is  in  west  abutment  of  Burlington  and  Missouri  River  R. 
R.  brid^  across  the  Missouri  River  at  Nebraska  (Mty, 
Nebr.;  is  highest  part  in  center  of  circle  cut  in  third 
I      stone  from  west  in  top  course  of  masonry,  and  is  marked 
with  letters  B.  M.  on  south. 
Is  on  west  abutment  of  Burlington  and  Missouri  River  R. 
R.  bridge  across  Missouri  River  at  Nebraska  City,  Nebr. ; 
is  a  bench  cut  iu  south  side  of  abutment,  about  2  feet 
above  ground,  near  southeast  corner. 
Is  at  Phelps,  Atchiscm  County,  Mo.,  in  the  northeast 
j      corner  of  the  Methodist  churchyard  and  38  feet  from 
the  northeast  corner  of  the  church,  being  copper  bolt 
in  B.  M.  stone. 


Is  about  1  mile  west  from  Phelps,  Mo.,  on  south  side  of 
east  and  west  road,  780  feet  west  from  northeast  comer 
of  SE.  i  sec.  34,  T.  65  N.,  R.  42  W..  in  doorjard  of  B. 
A.  DeBuhr,  being  copper  bolt  in  B.  M.  stone. 


Is  at  Brownville,  Nebr.,  at  northwest  comer  of  Main 
street  and  levee,  and  122  feet  northwest  from  depot, 
being  copper  bolt  iu  B.  M.  stone. 


Ia  627  feet  southward  from  the  depot  at  Napier,  Holt 
County,  Mo.,  287  feet  southward  from  the  head  block  of 
the  Burlington  and  Missouri  River  and  the  Kansas 
City,  St.  Josej)h  and  Council  Bluffs  Ry.  junction,  and 
43  reet  east  of  the  Kansas  City.  St  Joseph  and  Council 
Blufls  Ry.  track,  being  copper  bolt  in  B.  M.  stone. 


Elevation. 


Meters. 


194. 3118 


181. 2517 


163. 6743 


Feet. 


637.612 


594.663 


1&4.8934 
164.4061 


165.6429 
166. 1225 


164. 7650 


536.994 

540.994 
539.395 

543.453 
545.026 

540.572 


166.0031   544.634 
154.5486  I  507.054 


155.7735  :  511.072 


154. 4311 


506.  G68 


155.6705 
171.  7515 


161. 9375 

144. 6591 

145.  8836 
144. 1945 

145. 4364 
149.9484 

151. 1884 
132. 1619 


510. 735 
563.494 


531.298 

474.008 

478.625 
473.083 

477.158 
491.961 

496.029 
433. 6M 
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Descriptions  and  elevationa  of  precise  level  bench  marks^  etc. — Continued. 


Number. 


Top  of  cap,  P.  B.  M. 

304. 
P.  B.  M.  304  A 


Description. 


Elevation. 


Top  of  cap,  P.  B.  M. 

SIM  A. 
P.  B.  M.  304  B 


Is  about  650  feet  east  of  the  depot  at  Fortescne,  Mo.,  59 
feet  north  of  center  of  main  track  of  Burlington  and 
Missouri  JRiver  R.  R.,  and  39  feet  west  from  west  end  of 
section  house,  being  copper  bolt  in  B.  M.  stone. 


Top  of  cap,  P.  B.  M. 

304  B. 
P.  B.  M.304  C=V-- 


Top  of  cap,  P.  B.  M. 
304  r'=v- 

P.  B.  M.  304  D 


Gau^e  B.  M.,  Rulo, 
Xebr. 


P.  B.  M.  304  K  =  V 


Top  of  cap,  P.  B.  M. 

304  E=Y. 
P.  B.M.228=V  


Is  about  10,830  feet  west  from  Fortescuo,  Mo.,  60  feet  north 
ot  Burlington  and  Missouri  River  R.  R.  track,  650  feet 
west  of  south  end  of  Tarkio  Lake,  and  23  feet  east  of  a 
lOincli  blazed  cotton  woml  on  land  belonging  to  Collins, 
being  copper  bolt  in  B .  M.  stone. 


Is  7,600  feeteast  from  east  pier  of  Burlington  and  Missouri 
River  R.  R.  bridge  across  the  Missouri  River  at  Rulo, 
Nebr.,  400  feet  north  of  Burlington  and  MisKuuri  Kiver 
track  center,  20  fc^t  west  of  north  and  south  road, 
which  crosses  the  line  of  Burlington  and  Missouri  River 
R.  R.  under  the  first  bridge  cast  from  river,  82  feet  north- 
east from  small  log  house  occu]>ied  by  K.  Burge  and  on 
land  owned  by  Ben  Cunningham,  in  southeast  comer 
of  cultivated  neld  and  2  feet" from  corner  post  of  fence, 
being  copper  bolt  in  B.  M.  stone. 


Is  in  west  pier  of  Burlington  and  Missouri  River  R.  R. 
bridge  across  Missouri  River  at  Rulo,  Xebr.  Is  center  of 
hole  m  horizontal  bolt  leaded  into  west  side  of  granite 
pier,  in  second  course  of  masonrj'  above  ground,  and  in 
fourth  block  from  north  end,  and  in  third  block  from 
south  end  of  pier.  Is  0.3  foot  below  top  of  block  and 
1.8  feet  from  south  end,  and  1.5  feet  from  north  end.  Is 
marked  U.  S. 

O 
B.  M. 

Is  in  west  face  of  a  granite  block  in  the  west  side  of  the 
west  pier  of  Burlington  and  Missouri  River  R.  R. 
bridge  at  Rulo,  Kebr.  The  block  is  in  second  course  of 
ma.Honry  from  ground,  and  is  the  first  straight  blot  k  from 
tho  south  end  of  pier  (the  block  soutli  being  rounded). 
The  bench  is  a  projection  flattened  on  upper  side,  and 
is  1.7  feet  from  north  end  of  block  and  0.4  foot  below 
top  of  block. 

Is  at  Rulo,  Nebr.,  in  dooryard  of  John  Stull,  at  west  side 
of  Commercial  street,  and  170  feet  south  from  south 
line  of  Stutzen  street.    Is  copper  bolt  in  B.  M.  stone. 


Top  of  cap ,  P.  B.  M. 

228=  V. 
P.B.H.228  A 


P.  B.  M.  228  B  =  y  . 


Top  of  cap,  P.  B.  M. 

228  B=V. 
P.  B.  M.  171  =  v.... 


Is  on  right  bank  about  ^\  miles  below  Hannibal  and  St. 
Joseph  R.  R.  bridge  across  Missouri  River  at  Kansas  City, 
Mo.,  five-eighthsofamilesoutheast  of  Crescent  elevator, 
about  2,295  feet  north  of  tile  factory,  at  northeast  corner 
of  intersection  of  two  county  roads,  120  feet  S.  65°  W.  of 
Lizzie  Wright's  house ;  being  copper  bolt  in  B.  M.  stone. 


Top  of  cap,  P.  M.  B. 

171= V  • 
P.B.  M.  171  A.=V- 


Is  on  west  end  of  north  pier  of  Chicago,  Milwaukee  and 
St  Paul  R.  R.  bridge  across  Missouri  River  near  Kansas 
City,  Mo.  Is  center  of  sqnare  cut  in  cap  stone,  1.1  feet 
west  of  west  iron  girder  of  approach,  and  1.5  feet  south 
from  north  eflge  of  pier.  The  letters  B.  M.  are  cut  in 
the  stone  soath  of  square. 

Is  on  left  bank  970  feet  above  Chicago,  Milwaukee  and 
St.  Paul  R.  R.  bridge  across  the  Missouri  River  near 
Kansas  City,  Mo.,  and  25.  feet  toward  river  from  Wabash 
track.    Is  cop[)er  bolt  in  B.  M.  stone. 


Is  opposite  De  Witt,  Mo.,  on  line  running  east  and  west 
through  center  of  section  22,  T.  53,  R.  21  W.,  60  feet  west 
of  quarter  post  between  sections  22  and  23,  about  820 
feet  west  of  S.  W.Wood's  house  at  south  road  fence; 
being  copper  bolt  in  B.  M.  stone. 


Is  on  right  bank,  opposite  De  Witt,  Mo.,  andabout  onc-Iialf 
of  a  mile  from  Missouri  River.  Is  on  east  side  of  north 
and  soath  road  between  sections  15  and  16,  and  470  feet 
north  from  southwest  comer  of  section  15;  being  copper 
bolt  in  B.  M.  stone. 


Meters.  I    Feet^ 


133.3943  437.  &19 

134.5626  '  441.482 

135.8033  445.553 

132.4888  434.678 


133.7246       438.733 
134.  9474       442.  745 


136. 1827  I  446.  798 

'i 
137.2540   450.312 


136.6057  I  448.185 


135.8055   445.560 


137. 0402  .  449. 611 


97,  8868 


321. 154 


99. 1279 
114.9573 


325.226 
377. 160 


101. 8795 


103. 1199 
67.  7800 


334.  253 


338. 323 
222. 377 


69.0162  !  226.433 

1 

67.7440  '  222.259 
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Descriptions  and  elerations  of  precise  level  bench  marksy  etc. — Continued. 


Number 


Top  of  cap,  P.  B.  M. 

171  A=V- 
P.  B.M.  171 


Donrription. 


Elevation. 
Motors .        Foot. 


B. 


»7 

3   ■ 


Top  of  cap,  P.  B.  M. 

171  B=^^. 
Gauge  B.M.,D©  Witt, 

Mo. 


Ir  in  I>e  Witt,  Mo.,  at  foot  of  blnff,  350  feet  west  from 
Wabash  depot,  55  feet  soutli  from  center  of  Jetferson 
street,  in  comer  of  lot  owned  by  W.  M.  Kogers.  Is  cop- 
per bolt  in  B.  M.  stonc.- 


Is  nail  in  root  on  west  side  of  a  double  locust  about  2  feet 
in  diameter,  50  feet  from  river  bank,  and  50  feet  from 
warehouse  on  side  nearest  river,  about  560  feet  down 
river  from  depot  at  De  Witt,  Mo. 


.08.  Q»iZ 
71.5594 

72.7981 
70.  58«5 


226.  .128 
214.  777 

238.  842 
231.  5H5 


TABn.ATlOX   OF    PUKCISE    LEVEL   IlESULTS,  BLAIR,  NEBR.,  TO   DE  WITT,  MO.,  1893. 

In  the  table  of  rcBults  colnmn  1  gives  the  bench  mark,  T.  B.  M.,  signifying  tempo- 
rary bench  mark,  and  P.  B.  M  ,  signifying  precise  level  bench  mark. 

Colnmn  2  gives  the  bench  mark  froin  which  that  in  column  1  was  determined. 

Colnmn  3  gives  the  length  of  stretch  in  meters. 

Column  4  gives  the  distance  in  kilometers  from  initial  bench  mark. 

Columu  5  gives  the  direction  in  which  the  line  was  leveled.  Dir.  is  for  the  direct 
lino.     Rev.  is  for  the  reverse  line. 

Column  6  gives  successive  difllerences  of  elevation  in  millimeters  between  bench 
marks  and  the  means  of  such  determinations. 

Column  7  gives  the  residuals  found  by  substracting  each  determination  from  the 
mean. 

Column  8  gives  the  discrepancy  between  the  direct  lino  and  the  mean,  and  is  the 
algebraic  sum  of  the  residuals. 

Column  9  gives  the  discrepancy  between  the  reverse  line  and  the  mean,  and  is  the 
algebraic  sum  of  the  r(:si<liials. 

Column  10  gives  the  probable  error,  r,  of  the  mean  in  column  5. 

Column  11  gives  the  probable  error,  R,  of  the  mean  elevation  of  each  bench  mark 
as  computed  from  the  beginning  of  the  section. 

Column  12  gives  the  total  rod  correction  as  compute<l  from  initial  bench  mark  (not 
used). 

Column  13  gives  the  elevation  in  meters  of  all  bench  marks  referred  to  St.  Louis 
directrix. 

Column  14  gives  the  elevation  in  feet  of  nil  bench  marks  referred  to  St.  Louis 
directrix. 

Colnmn  15  gives  the  elevation  in  feet  of  all  old  bench  marks  connected  with  referred 
to  St.  Louis  dir<;ctrix. 

Column  16  gives  the  discrepancy  in  feet  of  old  bench  marks. 

Column  17  gives  the  initial  of  observers;  T.  is  for  Assistant  Engineer  O.  H.  B. 
Turner. 

Bench  marks  marked  with  an  asterisk  (*)  are  not  in  the  main  line. 

The  value  of  the  meter  used  is  3.2808693  feet. 
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Appendix  A  3. 


REPORT  OX   MEASl'REMKXT   OF   BRIDGES,    1894. 

Lowest  points  of  superstructure  of  bridges  over  the  Missouri  Itivcr  completed  Hnce  Jume 

SO,  1893, 


All  elevations  arc  above  St.  I^ouis  directrix  nccording  to  the  precise  levels  of  1892.    T.  B.  M.=t 
porary  bench  mark  of  precise  level  survey.    ''Bench  marks  to  which  referred  "  are  redaced  to  pi«> 
cise  level  elevations.] 


Bridge  at — 


Date  of 
measure 


Bellefontaine  Bluffs,  Mo. 
Leavenworth,  Kans 


Spans 
num- 
bered, 
from 
which 
end. 


^8^r^     Lowest  point  of 
number.      8«I>««tructure. 


1894. 
Mar.  13. 

Mar.  23. 


3. 4  I  Kivet  bead  in  lat- 
!      eral. 


R.B  .. 

RB..>     ^^™;5|'  Bracing 


Whore 


Center    line     of 
bridge. 

Upstream  side. 


Bridge  at- 


Bellefontai  no  Bluffs,  Mo. 
Leavenworth,  Kans  — 


First  span. 


Second  span. 


First  Center  panel  point  i  Last 
panel  j  or  panel  points  ad- I  panel 
point.       jacent  to  center.       point. 


61.14 
353.74 


Feet. 
62.22 
353.97       354.08 


Feet. 
02.71 
354.32 


I 


First 
panel 
point. 


Feet. 
62.84 


Center  panel 

point  or  panel 

points  adjacent 

to  center. 


Feet. 
63.36 


35t.67  ;  354.99 


355.13 


Lost 
panel 
poinL 


FtL 
61. 
35S.4I 


Bridge  at — 


Belief onta  i  n  o 
Blntfs,  Mo  . . . 

Leavenworth , 
Kans 


Third  span. 


Fourth  span. 


Bench  marke  to  wbkh . 
referred. 


First  I  Centorpamll  ^^  p.     ^  Center  panel      j^ast 

«oTw.i    PO"Jt  or  panel  ,tl°^  «„tli  point  or  panel   Jl"vl 

JESn^      points  ad.ia-  ,1^^"^  Hf^}  j.oints  a^dja-  i  PJPf/ 

P^'°*-  Icont  to  center.  ^'^^^^'  P^^"*'  cent  to  center.    P^"*^' 


Number. 


tioiu  . 


Feet. 

63.29 

355.70 


Feet. 
03.37 


Feet 
62.83 


355.82  1355.82  i  355.06 


Feet. 
02.  72 


Feet. 
02.20 


Feet.  I 
01.17  j 


T.B.M.6 


355.  40   354. 79   354.  58  ;  353. 59  '     T.  B.  M.  517 


17. 
858.11 


Appendix  A  4. 


annual  report  of  a.  h.  ijlaisdell,  assistant  ex<jineer,  1894. 

Office  ^Iissouri  River  Commission, 

1st.  Louis y  Mo.,  June  SO,  1894.    ^ 

Sir:  I  have  the  honor  to  suhmit  tho  following  report  on  tho  water  eaages maia- 
tained  by  tho  Missouri  Kiver  Commission  during  tho  liscal  year  ending  JuneSO,  ISM* 

Tho  accompanying  table  gives  the  location  of  each  gauge  in  miles  above  tho  moulk 
of  the  river  and  tho  time  it  was  maintained  during  the  year. 

The  distances  below  Sioux  City,  Iowa,  are  measured  on  the  low-water  channel  lint- 
of  the  Missouri  Kiver  Commission  maps  of  1890,  and  that  to  tho  upper  river  gaan; . 
at  Townsend,  from  the  various  maps  of  surveys  made  by  the  Commission  andojT 
Capts.  Hodges,  I*owell,  and  Maguire,  Corps  of  Kngiucera,  U.  S.  A.,  between  1889  nJt- 
1892,  inclusive. 

Tlio  Missouri  Klver  Commission  at  the  end  of  the  year  maintains  tWenty-tlim^ 
permanent  and  two  temporary  gauges;  tho  latter  being  read  in  connection  with 
works  in  i>rogres8  on  the  First  Reach,  at  Ewings  Tiauding  and  Oasconado,  Mo. 

Tho  Weather  Bureau  gauge  at  Hermann  was  also  read  during  a  portion  of 
year,  before  the  removal  of  the  ofiice  of  Division  Engineer  S.  AVaters  Fox  to  Gav^ 
conade. 


x^^ 


'^ 


OVERIVER 
BEIOWA. 


L.P.S.   tc^/b^u^t^^Jte  . 

-2?  aa  for-    i.S94:  . 
i. 


«/X-— 7 


Eng  53  3 


c::' 


3108 


Lowest  p< 


All  olev^ 
porary 
else  \e\ 


Bellefoi 
lieaven 


>^ 


\ 


AP  ^ENDIX  Y  Y — REPORT  OF  MISSOURI  RIVER  COMMISSION.      3109 


Location  of  gauge. 


Character  of  gango. 


Bellefontaine  bridge,  M isHouri Bridge  cable. : 

St.  CharleH,  Mo do 

Hermann,  Mo ;  Weather  Bureau  shore  inclined 

Cole  Creek,  Mo Shore,  inclined 

Gasconade,  Mo do 

Ewiugs  I^anding,  Mo |  Shore,  cable 

Jeflerson  City.  Mo Shore,  inclined 

Boonville,  Mo ^  Bridge  cable 

Glasgow,  Mo .* ' GO 

Dewitt,  Mo Shore,  cable  and  inclined 

AV'averly,  Mo Shore,  inclined 

Lexington,  Mo * do 

Sibley,  Mo Bridge  cable 

BanuolphtMo do 

Kansas  City,  Mo do 

Fort  Leavenworth  bridge,  Kansas ' do 

Atchison,  Kans do 

St.  Joseph,  Mo d© 

Bulo,  Nebr ' do 

Brownville.  Nebr Shore,  cable  and  inclined 

Nebraska  City,  Nebr ;  Bridge,  cable 

Plattsmouth  bridge,  Nebraska do 

Omaha,  Nebr do 

Blair,  Nebr do 

Sioux  City  bridge,  Iowa : . do 

TownscntI,  Mont do . . ; 


Months 

Miles 

main- 

above 

tained 

mouth. 

during 

year. 

8  2 

m 

28.06 

12 

103.3 

71 

107.1 

12 

110.4 

74 

143.8 

12 

151.3 

12 

205.8 

12 

237.5 

12 

267.2 

12 

299.1 

12 

322 

1% 

350 

12 

386.7 

lifS 

390.7 

12 

424 

12 

447.8 

12 

479 

12 

537.5 

12 

577.6 

12 

607.7 

12 

633.6 

12 

659.1 

12 

694.6 

12 

805.7 

12 

2,504 

12 

Tho  inspection  of  the  gauges  has  been  in  charge  of  Mr.  L.  P.  Butler,  assistant 
engineer,  Avho  has  made  three  complete  tours  of  inspection  between  the  mouth  and 
Sioux  City  during  the  year,  one  in  September,  1893,  one  in  November-December, 
1893,  and  one  in  May-June,  1894;  in  addition  to  the  work  connected  directly  with 
the  gauges  he  has  made  measurements  of  two  bridges,  completed  during  the  year, 
conducted  two  special  surveys,  and  aided  in  the  gathering  of  commercial  statistics. 

The  gauges  at  the  present  time  are  all  in  good  condition,  and  only  two  entire 
reucAvals — at  Dewitt,  Mo.,  and  Brownville,  Nebr., — were  necessary  during  the  year. 

A  new  permanent  gauge  was  established  March  13,  1894,  on  Bellefontaine  bridge. 
All  the  other  gauges  have  been  kept  in  good  repair  at  slight  expense. 

Level  connections  between  tho  gauge  bench  marks  and  those  of  the  precise  level 
lines  having  been  completed,  the  graduations  on  all  the  gauges  were  made  to  read 
precise  level  elevations  above  the  8t.  Louis  directrix  during  the  November-Decem- 
ber inspection. 

The  i)ilot  bulletin  service  for  1803  was  discontinued  on  November  30,  except  for 
the  Kansas  City  station,  where  it  was  made  continuous  at  the  request  of  local  steam- 
boat owners. 

The  service  for  1894  was  resumed  on  March  16  at  tho  permanent  gauge  stations 
between  St.  Charles  and  Kansas  City,  and  on  April  16  an  additional  bulletin  Avas 
displayed  on  tho  new  Bellefontaine  bridge,  for  which  two  of  the  larger  size  of 
frames  had  been  provided.  A  slight  change  was  made  in  the  design  of  the  bulletin 
frames  for  tlie  Bellefontaine  bridge  at  the  instance  of  Mr.  George  S.  Morison,  chief 
engineer,  which  better  adai)ted  tTiem  for  attachment  to  the  bridge. 

During  tho  year  1893  tlie  bulletins  read  from  a  stage  5.1  feet  below  a  mean  stage 
of  tho  navigable  low  waters  at  each  station,  this  stage  having  been  taken  in  order 
that  tlio  Missouri  Kiver  Commission  bulletin  readings  should  agree  with  tho  daily 
])nblished  records  of  the  Weather  Bureau  at  Kansas  City.  After  the  gauges  were 
changed  to  read  precise  level  elevations  it  was  found  that  the  equating  number  at 
Kansas  City  rc<juired  a  change  to  5  feet,  ana  accordingly  all  the  bulletins  except 
at  Kand(>lj)h  bridge  now  read  from  a  zero  which  is  5  feet  below  a  mean  of  observed 
navigable  low  water,  as  near  as  the  data  at  hand  allows  the  mean  to  bo  determined. 

Tlie  exception  notvd  at  Kandolph  bridge  appeared  to  be  necessary,  as  its  bulletin 
record  of  the  year  1S93  would  sometimes  show  a  higher  stage  on  tho  same  day  than 
at  Kansas  City,  4  miles  above;  this  may  be  accounted  for  by  the  change  in  slope 
between  th(^  two  stations  resulting  from  works  of  channel  rectilieation  and  by  an 
insufficient  number  of  subseijuent  low-water  gauge  heights. 

The  pilot  bulletins  are  now  exhibiting  one  daily  reading  in  accordance  with  the  6 
a.  m.  stage  from  zeros  as  follows: 
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Locality 


Kansas  City 

Kandulph  bridge 

Sibley  bridge 

Lexington 

Waverly 

Dewitt! 

Glasgow  bridge 

Boonville 

Jefferson  City 

Colo  Crock 

St.  Charles  bridge... 
Bellcfontaine  bridge 


Elevation  of 
pilot  bulle- 
tin zeros,  re- 
ferred to  St. 
Louis  direc- 
trix. 


Remarks. 


303.5 

SOLO 

271.4 

250.0 

230.6 

203.2 

170.2 

152.2 

108.7 

70.6 

2.7 

—13.2 


Elevation  of  "Weather  Bureau  zero,  303. 47. 


Elevation  of  AVoather  Bureau  zero,  152. 33. 


The  zero  elevation  of  the  Weather  Bureau  gauge  at  Hermann  is  at  present  71.23; 
but  this  value  only  holds  good  up  to  the  13-foot  mark,  above  which  the  gauge  is 
wrongly  graduated,  each  foot  recorded  being  actually  equal  to  about  0.876. 

According  to  the  rule  adopted  by  the  Commission  the  Hermann  gauge  should  read 
from  a  zero  of  68.35.  The  zero  of  this  gauge  has  not  been  kept  constant,  having 
been  as  low  as  67.34  previous  to  1886,  when  it  was  changed  to  its  present  elevation. 

In  connection  with  the  determination  of  the  mean  navigable  low  waters,  some 
study  has  been  made,  since  the  precise  levels  have  been  available,  in  an  endeavor  to 
trace  a  law  connecting  length  of  river  with  mean  gauge  heights. 

The  investigation  has  not  yet  been  completed,  but  it  has  been  carried  far  enough 
to  show  that,  using  the  average  distances  above  the  mouth  as  measured  on  the  low- 
water  channel  lines  from  the  maps  of  1878-'79  and  1890  as  abscissa  (x),  the  height  of 
the  mean  navigable  low  water  in  that  portion  of  the  river  from  a  point  above  tho 
mouth  of  Osage  River  to  Rulo,  Nebr.,  may  bo  determined  closely  by  the  equation 
of  tho  straight  line  y  =  0.812  x — 7.  The  mean  higb  water,  for  the  same  portion  of  the 
river  may  be  approximately  expressed  by  a  similar  formula  of  y  =0.812 x +7.4  at  all 
the  stations  except  where  there  are  large  tributary  streams,  at  which  points  a  further 
addition  of  about  2.7  feet  becomes  necessary  to  the  gauge  heights. 

On  the  i)ortion  of  the  river  above  Rulo  no  formula  appears  to  be  applicable,  and 
on  the  lower  portion  the  slope  appears  to  increase  and  the  formula  changes.  The 
gauge  stations  are  quite  far  apart  on  these  portions  of  the  river,  and  perhaps  with 
more  data  further  study  may  reveal  a  practical  result  to  an  investigation  which  at 
present  is  only  in  a  preliminary  stage. 

The  bulletins,  in  addition  to  showing  the  daily  stage  of  the  river,  also  serve  to 
give  the  available  heights  under  bridges  for  passing  steamboats,  and  cards  explan- 
atory of  the  service  with  a  table  for  ascertaining  this  height  from  the  bulletin  read- 
ing have  been  issued  to  all  steambofitmen  interested. 

The  results  of  the  precise  levels  have  shown  that  all  the  stages  published  by  the 
Missouri  River  Commission  are  more  or  less  in  error.  These  published  stages  are 
comprised  in  two  pamphlets;  one  issued  in  1886,  entitled  *' Stages  of  the  Missouri 
River  from  St.  Charles  to  Fort  Pierre,  Dak.,  between  1872  and  1885,"  which  was 
also  published  as  Appendix  A  6  of  tho  annual  report  of  the  Missouri  River  Commis- 
sion for  the  year  ending  Juno  30,  1886,  and  one  pamphlet  issued  in  1890,  entitled 
"Stages  of  the  Missouri  River  from  St.  Charles,  Slo.,  to  Sioux  City,  Iowa,  1886  to 
1889,  both  inclusive.'' 

The  following  table  gives  the  correction  to  be  applied  algebraically  to  each  of  the 
published  records  to  reduce  them  to  the  precise  level  elevations: 


Locality 


Jamestown  Landing.  Mo... 
St.  Charles  bridge,  Missouri 

Washington.  Mo" 

Hermann,  Mo 

Jefferson  City,  Mo 

Boonville  bndgo,  Missouri. 
Glasgow  bridge,  Missouri.. 

Uewitt,  Mo 

Miami,  Mo 

Waverly,  Mo 


Corrections. 


First 
pamphlet, 
1872-1885. 


Second 
pamphlet, 
1886-1889. 


-1-0.347 
+0.882 
+0.420 
+0.435 
+0.534 
+0.623 
+0.582 
+1.594 
+0.504 
+0.552 


+0.082 


+G.135 
+0.206 
+0.223 
+0.254 
+1.2M 


+0.298 
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Localitv. 


Lexington,  Mo , 

Siblov  oridge.  MisHouri 

Kandolph  bddge,  Missouri 

Kansas  City,  Mo.  (Ilaunibal  aud  St.  Joseph  bridge) 

I/caven worth,  Kans 

Fort  liCa  von  worth  bridge,  Kansa.s 

Fort  Leavenwortli ,  Kaua , 

Atchbton  bridge,  Kansas 

St.  Joseph  bridge,  Missouri 


St.  Joseph  Water  Co.'s  piunpliouse,  Missouri. 

White  Cloud,  Kans 

Rulo  bridge,  Nebraska 

Brown ville,  Nebr 

Nebraska  City,  Nebr 

Nebraska  City  bridge,  Nebraska 

Plattsmoath  bridge,  Nebraska 

Plattsmouth,  Nebr 

Omaha,  Nebr.  (Union  Pacific  11.  R.  bridge)... 

Blair  bridge,  Nebraska 

Sioux  City  bridge,  Iowa 

Sioux  City.  Iowa  (Perry  Creek) 


Corrections. 


First 
pamphlet, 
1872-1885. 


+  0.315 


+0. 522 
+0.304 


+0.230 
-+0.156 

+  0.141 


+0. 177 


—  0.019 
+0.358 
+0.368 
+0.846 
+0.852 
+  1.003 


+1.  595 


Second 
pamphlet, 
1886-1889. 


+0. 015 
+0.143 
+0.130 
+-0.222 
+0.094 
—0.070 


—  0.144 
*  — 0.159 

—  0. 137 
—0. 132 
—0.123 
—0.  321 
—0.319 


+  0.058 
+0.546 


+0. 703 
+0. 495 
+  1.270 
+  1.295 


*To  August  26,  1889. 

The  maunscript  of  a  third  pamphlet  in  the  series  of  Missouri  River  stages,  embrac- 
ing the  four  years  1890  to  1893  inclusive,  is  now  ready  for  the  printer.    No  change 
has  been  made  from  the  methods  heretofore  adopted  for  the  permanent  preservation 
of  the  f?auge  records,  as  described  in  last  year's  report. 
Very  respectfully,  your  obedient  servant, 

A.  H.  Blaisdell, 
Aaaistant  Engineer. 


Appendix  A  5. 


report  ox  results  of  rock  borings  ix  missouri  river  valley. 

Office  Missouri  River  Commission, 

St.  Jjouia,  Mo.,  June  30,  1S94, 

Sir:  I  have  the  honor  to  hand  you  hercAvith  a  report  on  the  results  of  rock  bor- 
ings in  the  Missouri  River  Valley.  The  placing  on  record  of  these  results  was 
inaugurated  by  my  x^redecessor,  and  a  detailed  account  of  them  may  be  found  in 
the  reports  of  tlie  secretaries  of  the  Commission.  (See  report  of  Chief  of  Engin- 
eers for  1890,  p.  3375,  and  for  1892,  p.  3261.) 

Three  additional  sections  of  the  valley  have  been  collected  during  the  past  year 
as  follows: 

A  section  showing  the  depth  at  which  a  suitable  stable  foundation  was  struck  on 
which  to  base  the  piers  of  the  new  Leavenworth  bridge;  two  sections  of  a  proposed 
new  bridge  at  Jeil'orson  City,  Mo. ;  and  an  approximate  section  in  the  vicinity  of 
St.  Charles,  Mo.,  on  a  site  of  a  proposed  bridge. 

Each  locality  is  accompanied  by  a  map  showing  the  location  and  number  of  bor- 
ings taken. 

The  drawings  sliow  the  results  obtained  quite  as  fully  as  any  extended  descrip- 
tion would  do,  and  similar  conventional  signs  in  addition  to  descriptive  print  have 
been  used  as  in  former  reports. 

Very  respectfully,  your  obedient  servant, 

James  F.  McIndoe, 
Additional  Second  Lieut,  of  Engineers, 

Secretary. 

Lieut.  Col.  CiiAS.  R.  Suter, 

Corps  of  Engineers,   U.  S.  A., 

President  Missouri  Biver  Commission. 
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LKAVENWORTII.  KAXS. 

Plate  A, — This  plato  has  beoii  drawn  from  information  fumielied  thronffh  the 
courtesy  of  Mr.  A.  J.  TuUock,  proprietor  and  engineer  of  the  Missouri  Valley  Bridge 
and  Iron  Works,  Leavenworth,  Kans.  The  borings  were  made  between  January  16 
and  February  20,  1893,  while  the  bridge  waii  in  course  of  construction. 

Mr.  Tullock  states  that  in  sinking  Pier  II  *Hho  sand  was  very  clean  and  very  fine, 
excepting  where  it  was  found  with  gravel.  The  gravel  found  in  the  caisson  was 
very  small." 

In  sinking  the  caisson  for  Pier  IV  many  large  logs  were  encountered;  ono  log  was 
found  in  sinking  caisson  II  and  none  in  sinking  caisson  III. 

JEFFERSON   CITY,  MO. 

Plaie  B. — This  plate  is  a  reproduction  of  drawings  of  borings  taken  between 
February  28  and  March  15,  1894,  obtained  from  Mr.  J.  A.  L.  Waddell,  consulting  and 
bridge  engineer,  Kansas  City,  Mo.,  by  the  permission  of  a  company  formed  to  bridge 
the  river  at  this  point. 

The  same  method  of  making  the  borings  was  adopted  as  had  been  used  at  the 
Sibley  bridge,  and  is  fully  explained  in  the  report  of  the  Missouri  River  Commission 
for  1890,  p.  3379. 

Borings  were  made  on  two  crossings  about  O.G  mile  apart,  four  on  each  section, 
and  w^ere  carried  to  bed  rock  in  each  instance. 

The  drawing  contains  all  the  information  at  hand  in  regard  to  strata  passed 
through. 

ST.  CHARLES,  MO. 

Plate  C— This  plate  is  also  a  reproduction  of  a  drawing  furnished  by  Mr.  Waddell. 

The  borings  were  made  in  1892  and  were  not  completed  over  the  entire  section  on 
account  of  high  water.  The  drawing  exhibits  the  strata  passed  through  in  making 
the  two  borings. 


Appendix  A  G. 

ANNUAL   REPORT   OF   J.    A.    8EDIH:>N,  ASSISTANT   ENGINEER,  1894. 

Office  Missouri  River  Commission, 

Si.  Louis,  Mo,,  June  30, 1894, 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  study  of  physical 
data  for  the  fiscal  year  ending  June  30, 1894 : 

The  study  of  Hood  movement  by  the  method  of  **  extension  gauge  relations/' 
completed  in  the  Lower  Mississippi,  has  been  carried  up  the  Missouri  to  Kansas  City, 
through  all  the  gauge  records  to  date.  While  in  general  the  movement  is  similar 
to  that  of  the  Lower  Mississippi,  yet  there  are  irregularities  in  the  Missouri  which, 
are  not  fully  understood.  It  is  hoped  that  further  light  will  bo  thrown  on  these  by 
the  extension  of  the  study  to  iSioux  City,  when  this  will  bo  made  the  subject  of  a 
special  report. 

A  preliminary  study  by  gauge  relations  was  made  of  Missouri  River  regimen 
from  Kansas  City  down.  This  study  of  regimen  is  based  on  the  idea  that  between 
two  gauges  all  the  hydraulic  properties  of  the  channel  through  the  whole  reach, 
from  low  to  hi<j:h  water,  are  summed  up  and  given  graphically  in  the  line  of  gauge 
relation;  for  this  line  gives  at  each  ])oint  the  fall  between  gauges  for  that  stage,  or 
the  summation  of  all  acting  resistances  to  How  through  the  reach.  A  fixed  change 
in  the  line  of  gauge  relation  is  thus  a  change  in  regimen,  and  Avhile  perhaps  infi- 
nitely complex  in  its  j»ool  and  bar  and  section  phenomena,  in  this  summation  of  fall 
it  is  closely  determinate  and  its  changes  readily  seen  in  the  gauge  relations. 

The  study  of  regimen  by  gauge  relations  consists  in  the  search  for  some  order  or 
method  in  these  clianges.  In  this  preliminary  study  of  the  Missouri  River  so  far 
no  metho<I  has  been  seen,  and  it  may  be  that  it  is  there  hopelessly  complicated  by 
independent  local  changes.  The  subject  is  being  i)ursued  in  Lower  Mississipi  data^ 
where  some  order  has  been  already  found  in  regimen  and  its  changes,  which  has 
been  embodied  in  several  special  reports  not  yet  published. 
Very  respectfully,  your  obedient  servant, 

J.  A.  Seddon, 

Assistant  Engineer, 
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Appendix  A  7. 

Index  of  aarveys  and  physical  data  in  annual  reports  Missouri  River  Commission  from 

1885  to  189.3,  both  inclusive. 


TOPOGRAPHICAL  SURVEYS. 

Instructions  for  topography  and  hydrography,  annual  report  Mississippi  River  Com- 

niiKsion 

History  of  Mishouri  liiver  surveys  from  Sept.  1,  1878,  to  July  1, 1885,  Assistant  Engineer 

D.  W.  AVellman 

Progress  report,  First  Lieut.  W.  L.  Fisk 

Summary  of  survey  results  for  one  year,  First  Lieut.  T.  A.  Bingham 

Do •- 

Special  surveys  at  various  localities.  First  Lieut.  T.  A.Bingham 

Sammarv  of  survey  results  for  one  year.  First  Lieut.  T.  A.  Bingham 

Do. 

Do 

Summary  of  survey  results  for  oue  year,  First  Lieut.  J.  C.  Sanford 

Do .' 

Sioux  Cit^  to  Jones  Point,  Kehr.,  shore  line  survey,  Division  Engineer  C.  F.  Potter 

Jones  Point,  !Nehr.,  to  AVeston,  Mo.,  shore  lino  survey,  Division  Engineer  S.  W.  Fox 

Weston,  Mo.,  to  mouth  of  river,  shore  line  survey.  Division  Engineer  S.  H.  Yonge 

Summary  of  survey  results  (including  numerous  special  surveys)  for  one  year,  annual 

report  of  First  Lieut.  J.  C.  Sanford 

Summary  of  survev,  mapping,  gauges,  and  physical  data,  results  for  oue  year,  annual 

report  of  First  Lieut.  J.  C.  Sanford 

Topography  and  hydrography.  Three  Forks  to  Fort  r.eutou,  Mont.,  report  on  field  work, 

Assistant  Engineer  G.  A.  Marr 

«Ero.\DARY   TRI ANGULATION. 

Report  on  field  -work : 

Three  Forks  to  Fort  Benton,  Mont.,  Assistant  Engineer  G.  A.  Marr 

Fort  Benton  to  Trover  Point,  Mont.,  Assistant  Engineer  O.  B.  Wheeler 

Trover  Point,  Mont.,  to  Bismark,  l}.  Dak.,  Assistant  Engineer  O.  B.  Wheeler 

Bisiu.irck,  N.  Dak.,  to  Sioux  City,  Iowa,  Assistant  Engineer  G.  A.  Marr 

Sioux  City,  Iowa,  to  Fort  Leavenworth,  Kans..  Assistant  Engineer  O.  B.  Wheeler. . . 
Fort  Leavenworth,  Kans.,  t<»  Glasgow,  Mo.,  annual  report  First  Lieut.  T.  A.  Bingham. . . 
Glasgow.  Mo.,  to  Tavern  Kock,  Mo.,  report  on  field  work,  Assistant  Engineer  O.  B. 

Wheeler 

Tavern  Rock.  Mo.,  to  mouth  of  river,  annual  report  First  Lieut.  T.  A.  Bingham 

Tabulated  results: 

Three  Forks  to  Fort  Benton.  ^lont 

Fort  Benton  to  Trover  Point,  Mont 

Do 

Trover  Point.  Mont.,  to  Fort  Butbrd,  N.  Dak 

Fort  Buford  to  BLsmarck,  'N.  Dak 

Bismarck  N.  Dak.,  to  Pierre,  >>.  Dak 

Pierre  to  Running  AV'ater,  S.  Dak 

Running  Water.  S.  Dak.,  to  Blair,  Nebr 

Blair,  IS'ehr.,  to  Fort  Leavenworth,  Kans 

Fort  Leavenworth,  Kans.,  to  St.  Louis  Mo 

Descriptions  (»f  permanent  station  marks: 

Thn'o  Fork.s  to  Fort  Benton,  Mont , 

Fort  Benton  to  Trover  Point,  Mont .* 

Trover  Point,  Mont.,  to  Fort  ]?uford,  N.  Dak 

Fort  Buford  to  Biymarek,  N.  Dak 

Bismarck,  N.  Dak.,  to  J'ierre,  S.  Dak 

Pierre  to  Running  Water,  S.  Dak 

Running  Water,  S.  Dak.,  to  Blair,  Nebr 

Blair,  Nebr.,  to  Fort  Leavenworth,  Kans 

Fort  Leavenworth,  Kans.,  to  St.  Louis,  Mo 

Plates  showing  triani^ulation  avstem: 

Three  Forks,  Mont.,  to  Weston,  ^lo , 

Weston  to  St.  Louis.  .Mo 

Three  Forks  to  Fort  Benton,  Mont.,  elevations  above  sea  level  at /?v.s 

Geographical  j'OHiilious  of  points  incidentally  located,  mouth  to  Three  Forks,  Mont 

Jiaxc  lines. 

Descrii)tion  of  apparatus  and  method  of  measuring 

Redcternnnalion  of  standard  steel  tape  on  Uluey  base , 

Table  of  standard  steel  tapes 

Table  of  result.^  ot  secondary  triangulation  ot  Mi.ssouri  River: 

Bases ^ 

Azimutlis > 

Axial  distances' ) 

Reduction  of— 

Olney  base , 

Gallatin  ba.se 


Annual  re- 
port. 


Year.  Page 


1891 

1885 
1885 
1885 
1886 
1887 
1887 
1888 
1889 
1890 
1891 
1891 
1891 
1891 

1892 

1893 

1891 


1891 
1880 
1890 
1890 
1891 
1887 

1886 
1887 


1891 


1886 
1891 


3481 

3014 
2996 
3006 
2942 
3111 
3036 
2317 
2753 
3368 
3733 
3802 
3804 
3806 

3250 

3929 

3745 


3745 
2934 
3398 
3403 
8750 
3036 

2929 
3037 


1891 

3763 

1886 

2936 

1801 

3766 

1891 

3770 

1891 

3772 

1801 

3774 

1891 

3777 

1891 

3779 

1891 

3780 

1887 

3043 

1891 

3782 

1891 

3786 

1891 

3789 

1891 

3791 

1891 

3793 

1891 

3796 

1891 

3798 

1891 

3800 

1887 

3053 

1891 

3802 

1887 

3052 

1892 

3070 

1893 

3942 

1886 

2952 

1887 

3124 

1889 

2759 

3760 


2963 
3750 
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Index  of  surveys  aad  physical  data  in  annual  reports  Missouri  River  Commission  from 

1885  to  1893,  both  inclusive — Continued. 


Itase  /iM«?— Continued. 
Bcduction  of— 

Itenton  base 

Trover  Point  base 

IJafonl  base 

Bismarck  base  

Pierre  base 

Knnning  "Water  base 

Blair  base 

Beverly  base 

(Jlasgo'w  base 

LEVELS  AND   BENCH   MARKS. 
Prfcise  levels. 

Instructions  for  precise  leveling  r 

Annual  report  Mississippi  Kiver  Commission 

Annual  Koport  Chief  of  Engineers 

Comparison  of  precise  -vvitli  ordinary  levels,  report  First  Lieut.  T.  A.  Bincham 

St.  Louis  tit v directrix  to  I*.  B.  M.  at  St.  Charles,  Mo.,  report  First  Lieut,  i'.  A.  Biugluun 
St.  Joseph,  ilo.,  to  month  of  river: 

Report  Assistant  Engineer  O.  W.  Ferguson 

Table  of  results 

Descriptions  and  elevations  of  P.  B.  M.  's 

Sioux  City,  Iowa,  to  St.  Joseph,  Mo.  : 

Keport  Assistant  Engineer  J.  A.  Paige 

Table  of  results 

Descriptions  and  elevations  of  P.  B.  M.  's 

Connection  of  ^auge  B.  M.'s  with  P.  B.  M.'s,  report  Assistant  Engineer  O.  U.  B.  Turner  . 

Ordinary  lecels. 

Keport  of  lield  work : 

Three  Forks  to  Fort  Benton,  Mont.,  Assistant  Engineer  G.  A.  Marr 
Benton  to  "" 
I'oint,  N< 
Leaven w 
Wellman 
Sioux  City,  Iowa,  to   Leavenworth,  Kans.  (i}"»  to  V).  Assistant   Engineer  D.  W. 

Wellniau , 

Descriptions  and  elevations: 

Three  Forks  to  Fort  Benton,  Mont 

Fort  Ben  ton,  to  Trover  I'oint,  M  ont .  ( I  to  V) 

Fort  Benton,  Mont.,  to  Cannon  Ball  liiver  (}  to  ajt)^  descriptions  nnd  elevations  and 

geographical  ]>ositions,  Chief  of  Engineers 

Fort  Pierre,  S.  Dak.,  to  mouth  of  river,  descriptions  and  elevations  of  old  B.  M.'s,  includ- 
ing new  B.  M. 's  ( V  to  V) 

Fort  Leavenworth,  Kans.,  to  Berlin,  Mo.  ( 'i*  to  V ) 

Boonvillo  to  Glasgow,  Mo.  (V  to  VJi^'h'^'ations 

Sioux  Cit v,  Iowa,  Fort  Leavenworth,  Kans.  ( '  J-  to  '{) 

St.  Joseph  division  ( V  to  V ) 

Dover,  Mo.,  to  mouth  of  river  ("j'^  to  \  except  -V  to  V) 

rilYSICAL   DATA. 

Herman  Mo. ;  St.   Charles,  Mo. ;  discussion  of  discharge,  gauge  relation.  Assistant 

Engineer  J .  A.  Se<ldon 

Comnilation  of  discharge  and  {;augo  data,  Assistant  Engineer  J.  A.  Seddon 

Discliargo  observations  at  various  points 

Sediment  observations  at  St.  Charles,  Mo 

Instruments  and  methods  of  reducing  sediment  and  velocity  observations , 

Report  ou  borings  in  Missouri  Valley,  Capt.  T.  A.  Bingham 

Supplementary  report  on  same.  First  Lieut.  J.  C.  Sanford 

Dates  of  ice  closings  and  op<'nings  in  Missouri  River  (1872-1881) 

Dates  of  ice  closings  and  openings  in  Missouri  River  (1887-1890) 

Study  of  discharge  and  gauge  data,  Assistant  Engineer  J.  A.  Setldon , 

GAUGES. 

Beport  on  and  description  of  cauges  from  Sioux  City,  Iowa,  to  St.  Charles,  Mo.,  Assist- 
ant Engineer  A .  H.  Blaisdell I 

River  Hl(»i>e  and  table  water  surfaces 

Elevations  of  extreme  high  water 

Standard  elevations  along  Missouri  River 

Gauge  maintenance  and  location,  report  Assistant  Engineer  A.  H.  Blaisdell 


Annual  re- 

port. 

Year.  Page. 

1886 

2864 

1886 

2955 

1890 

3400 

1890 

3407 

1890 

3411 

1890 

3414 

1891 

3758 

1887 

3075 

1886 

2831 

1801 
1880 
1886 
1888 

1893 
1893 
1893 

1893 
1893 
1893 
1893 


1891 
1886 
1889 

1887 

1891 

1891 
1886 

1892 

1880 
1887 
1887 
1891 
1889 
1890 


3478 
2433 
2961 
23S7 

3955 
3966 
4069 

4134 
4138 
4210 
4218 


3745 
2946 
2732 

3063 

3807 

3751 
*> 


1886 
1886 
1888 
1889 
1891 


1890 

2328 
3070 
3072 
3810 
2772 
330S 


1886 

2971 

1886 

3010 

1887 

3079 

186'; 

8090 

1887 

8121 

1890 

3376 

1890 

8390 

1888 

2325 

1890 

339S 

1891 

3827 

2974 
2967 
2324 
2715 
8819 
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^kVQES— Continued. 

Ganee  maintenance  and  location,  report  Assistant  Engineer  A.  H.  Blaisdell 

Tables  of  discharge  and  mean  stages 

Gauge  maintenance  and  correction  to  elevations  of  zeros,  Assistant  Engineer  A.  H 

Blaisdell 

Comparison  of  gaug^  at  points  between  Three  Forks  and  Fort  Benton,  Mont 

COMMKRCIAL  STATISTICS. 

Upper  and  Lower  Missonri  Kiver  statistics,  report  First  Lieut.  T.  A.  Bingham 

Commerce  of  Missouri  Hirer,  report  Capt.  C.  W. Howell , 

Above  mouth  of  Yellowstone  River,  report  Firat  Lieut.  Ed.  Maguire 

Upper  Missouri  and  Yellowstone  rivers,  report  First  Lieut.  Ed.  Maguire 

Upper  Missouri  and  Yellowstone  rivers,  report  Capt.  Ed.  Maguire 

Do 

Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  report  Capt.  J.  B.  Qninn 

Upper  Missouri  river,  report  First  Lieut.  H.  M.  Chittenden 

Sioux  City,  Iowa,  to  mouth,  report  First  Lieut.  J.  C.  Sanford 

Do 

Do 

Measurements  of  bridges  below  Sioux  City,  Iowa,  report  First  Lieut.  J.  C.  Sanford... 

IMPKOVKMEXT  WORKS. 

Between  Sioux  City,  Iowa,  and  Fort  Benton,  Mont.,  report  Capt.  J.  B.  Quinn 

Do 

Above  Yellowstone  River,  report  First  Lieut.  Ed.  Maguire 

Vicinity  of  Kansas  City,  Mo.,  report  Division  Engineers.  H.  Yonge 

Vicinity  St.  Joseph,  Mo.,  report  Division  Engineer  S.  W.  Fox 

Do 

Vicinity  of  Kansas  Citj",  Mo.,  report  Division  Eugineer  S.  H.  Yonge 

iTo 

St.  Joseph  division,  report  Division  Engineer  S.  "W.  Fox 

Obstructions  to  navigation  at  Camden,  Mo.,  report  First  Lieut.  T.  A.  Bingham 

St.  Joseph  division,  report  Division  Engineer  S.  W.  Fox 

Kansas  City  division,  report  Division  Engineer  S.  H.  Yonge 

Do 

St.  Joseph  division,  report  Division  Engineer  S.  W.  Fox 

Oraaha,  JS'ebr.,  and  Sioux  City,  Iowa,  report  Division  Engineer  C.  F.  Potter 

Fort  Benton,  Mont.,  to  Sioux  Citv,  Iowa,  report  First  Lieut.  H.  M.  Chittenden 

Above  Sioux  City,  Iowa,  report  tMrst  Lieut.  H.  M.  Chittenden 

Oraaha,  Nebr.,  and  Sioux  City.  Iowa,  report  Division  Engineer  C.  F.  Potter 

St.  Joseph  division,  report  Division  Engineer  S.  W.  Fox 

Kansas  City  Division,  report  Division  Engineer  S.  H.  Yonge 

Do 

St.  Joseph  division,  report  Division  Engineer  S.  W.  Fox 

Omaha,  Nebr.,  and  Sioux  City,  Iowa,  report  Division  Engineer  C.  F.  Potter 

Do 

St.  Joseph  division,  report  Division  Engineer  S.  W.  Fox 

Kansas  City  division  and  Firet  Reach,  report  Division  Engineer  S.  H.  Yonge 

Omaha  Division.  rei)ort  Division  Engineer  S.  AV.  Fox 

St.  Joseph  division,  report  Division  Engineer  S.  W.  Fox 

Kansas  City  division,  report  Division  Engineer  S.  W,  Fox 

Kansas  City  division  ana  Osage  division,  report  Division  Engineer  S.  II.  Yonge 

Gasconade  division,  report  Division  Engineer  S.  W.  Fox 

RI\'ER  DISTAN'CES. 

Fort  Benton  to  "Wolf  Point,  Mont,  (table),  Chief  of  Engineers'  Report 

Wolf  Point,  Mont.,  to  Cannon  Bali  River,  N.  Dak.  (table),  Chief  of  Engineers'  Report. 

Blsmarclt,  N.  Dak.,  to  Fort  Benton,  Mont,  (old  table),  Chief  df  Engineers'  Report 

Mouth  to  Big  Sioux  River,  and  Fort  Benton  to  Three  Forks,  Mont 

Bismarck.  N.  Dak.,  to  Fort  Benton,  Mont.,  Chief  of  Engineers'  Report 

Fort  Benten,  Mont.,  to  Crow  Creek  Agency,  Chief  of  Engineers'  Report 


Annual  re- 
port. 


Year.  Page. 


1892 
1891 

1893 
1891 


1886 
1886 
1886 
1886 
1886 
1886 
1886 
1890 
1891 
1892 
1893 
1893 


1885 
1886 
1886 
1885 
1885 
1886 
1886 
1887 
1887 
1887 
1888 
1888 
1889 
1889 
1889 
1889 
1890 
1890 
1890 
1890 
1891 
1891 
1891 
1892 
1892 
1892 
1893 
1893 
1893 
1893 
1893 


1891 

1892 

1883? 

1884^ 

1893 

1883> 

1884^ 

1893 


3271 
3823 

4221 
3746 


2968 
8010 
3012 
3015 
8017 
3019 
3021 
3420 
3787 
3262 
2932 
3945 


3028 
3022 
3012 
3023 
3027 
355 
350 
3098 
3107 
3110 
2:J57 
2359 
2785 
2765 
2762 
2760 
3410 
3422 
3428 
3435 
3848 
3835 
3832 
3273 
3278 
3290 
4223 
4228 
42.32 
4235 
4258 


2235 
1889 

1363 

3944 

1362 

2304 
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Appendix  A  8. 

report  on  commerce  of  missocri  river  during  calendar  year  1893. 

Office  Missouri  River  Commission, 

St.  LouiSf  Mo.,  June  SO,  1894. 

Sir:  I  have  the  liouor  to  submit  the  following  report  on  the  commerce  of  the 
Missouri  River  between  Sioux  City  (Big  Sioux  Riv<^  and  the  mouth  during  the 
calendar  year  1893 :  ^ 

The  methods  employed  in  securing  the  statistics  were  similar  to  those  employed 
last  year. 

The  gauge  observers  having  reported  on  their  weekly  cards  all  boats  that  passed 
their  respective  gauges ;  the  dimensions  and  tonnage  of  all  these  boats  were  obtained 
from  the  custom-house  at  which  they  were  enrolled,  with  the  date  of  their  last 
inspection. 

The  information  thus  obtained  is  embodied  in  Tables  5  to  10,  inclusive. 

On  the  3d  of  February  blanks  covering  in  detail  almost  every  article  of  freight 
carried  were  sent  out,  with  an  explanatory  circular  to  the  owners  of  various  boats 
and  also  to  those  doing  river  business  of  any  kind,  except  ferriage,  with  a  request 
that  they  bo  filled  out  and  returned  to  the  secretary  of  the  Commission. 

The  circular  stated  that  only  the  statistics  of  the  coasting  trade  and  that  of  raft- 
ing, wood,  and  sand  business  were  required. 

Jn  most  cases  the  blanks  were  returned  filled  out  as  requested,  but  frequently 
further  correspondence  was  necessary  to  obtain  desired  details.  In  some  instances 
it  became  necessary  to  send  an  assistant  to  interview  the  owner  of  the  boat  or  the 
proprietor  of  the  business  in  order  to  obtain  the  desired  information. 

In  the  case  of  the  long-trade  packets  the  owners  of  the  boats  kindly  sent  their 
freight  lists  to  the  office,  and  from  these  the  data  contained  in  Table  1  was  generally 
obtained. 

The  owners  of  some  of  the  smaller  boats  either  kept  no  books  or  indifferent  mem- 
oranda of  their  trade.  Of  these  the  statistics  gathered  are  approximate,  although 
close,  estimates. 

Taking  into  consideration  the  difficulty  of  securing  the  amount  of  trade  carried 
on  over  811  miles  of  river  distance,  it  can  readily  be  appreciated  that  many  minor 
statistics,  which  together  would  aggregate  a  very  considerable  total,  must  of  neces- 
sity be  missed,  and  that  therefore  the  volume  of  the  trade  is  under  rather  than 
over  estimated. 

The  following  table,  giving  the  amount  of  freight  carried,  towed,  and  rafted, 
together  with  the  number  of  passengers,  for  1893,  but  not  including  any  ferriage 
business,  is  believed  to  be  a  close  approximation  to  the  actual  trade: 

Table.  1. 


ClU88. 


Grain. 


Livo 
stock. 


Tont. 

1 
Tons, 

Long- trade  packets  . . 

6,  238. 5 

1, 246. 9 

iShorttrado    ]>acket8 

and  iniscellam-ous 

BteaiiuTft 

21,516.4 

1,342.2 

Sand  and  wood  steam- 

f*r>4  mid  l):ir<^ea 

Kal'ts             . 

"Wooil      Sand  and 

and        buildin;:: 

lumber,    material. 


Tons. 
1,623.3 


Tons. 
180.4 


13,122.3     34,061.5 
137,  830. 1 


8,  997.  8 
10,  578.  0 


Total '  27,754.9  I  2,589.1  i  34,321.4 


172,072.0 


Miscel- 
laneous 
farm  pro- 
duce and 
genera  1 
merchan- 
dise. 


Tons. 
10,021.8 


3, 206. 1 


13, 227. 9 


'  Including  6,200  excur.siou  passengers. 


Totals. 


Mile-tons. 


Tons.     I 
19,310.9  ,4,093,147.3 


73,  248.  5       758, 604. 2 

146,827.9  ,    235,998.3 
10,578.0  '     579,215.3 


249,905.3  ,5,766,965.1 


Pas- 
sen- 
gers. 


Xo. 
3,700 

•8,532 


12,232 
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The  followiug  comparativo  table  gives  the  totals  for  the  different  classes  of  trades 
during  1893, 1892,  and  1891 : 

Taulk  2. 


Class. 


JLong-trade  pack- 
ets   

Short- trade  pack- 
eta  and  luiscel- 
laneoas  steam- 

Sand  and  wood 
steamers  and 
barges 

Eafts 


Total  uinnber  of  tons  car- 
ried. 


1893. 


1892. 


1891. 


1893. 


Milc-touH. 


1892. 


1891. 


19,  310. 9   30, 372. 31  31, 458. 4  4,  C93, 147. 3  6, 112, 179. 6  0, 437, 472. 8 


Passengers. 


1893.        1892.       1891 


3,  700>       4, 450 


73,248.5110,449.1    73,860.3     758,604.21,411,529.61,455,627.6     '  8,  532  t  41,  8^ 


140,827.9;  91,092.6 
10,578         4,908.9 


71, 103.  3 
8, 118. 1 


235,  998.  3 
579,  215.^ 


327. 561. 7 

522. 700. 8 


145,868.7 
158, 262.  3 


Total .'. 249, 965. 3  236,  872. 9  189, 546. 1;5, 706, 905. 1  8, 373,  971.  7  8, 197, 231. 4 


12,332     46,273 


6,000 


8,000 


14,000 


'  Including  6,200  excursion   passengers.        t  Including  34,693  escursioir  passengers. 

In  comparing  Table  1  with  a  similar  table  of  the  preceding  year  there  appears  to 
be  a  decreasp  in  1893  of  over  one- third  in  grain  and  live  stock  and  over  one-half  in 
miscellaneous  products  shipped  on  the  river. 

The  item  of  wood  and  lumber  shows  a  decrease  of  about  10  per  rent,  while  that  of 
sand  and  building  materials  shows  nn  increase  of  36  per  cent  in  1893  over  that  of  1892. 

The  mile-tons  are  about  one-third  less,  the  loss  showing  principally  in  the  packet 
trades. 

The  river  traffic  in  1893  suti'ered  in  the  general  depression  of  business,  as  did  every 
other  department  of  industrj- . 

From  the  report  of  the  secretary  of  the  Merchants'  Exchange  ofSt.  Louis  it  appears 
that  the  receipts  and  shipments  by  river  to  and  from  the  city  du'ring  1893  were  over 
13  per  cent  less  than  in  1892. 

The  total  amount  of  wheat  received  in  St.  Louis  in  1893  was  nearly  50  per  cent 
less  than  in  1892,  while  for  total  grains,  including  flour  reduced  to  wheat,  the  decrease 
was  18  per  cent. 

The  principal  article  of  sliipraeut  on  Iho  Missouri  River  in  the  packet  trade  is 
wheat. 

The  completion  of  the  M.  K.  and  E.  Railroad,  skirting  the  loft  bank  of  the  river 
from  Boonville  down  to  the  Bellefoutaiue  bridge,  has  contributed  not  a  little  iu  dimin- 
ishing the  amount  of  freight  carried  by  the  short-line  packets  in  the  lower  river. 

The  following  table  gives  the  number  and  total  registered  tonnage  of  steamboats 
plying  on  the  Missouri  Kivcr  iu  the  years  1889  to  1893,  inclusive: 

Table  3. 


Eurolled  at — 


11 


St.  Louis,  Mo 20 

Kansas  City,  Mo  11 

St.  Joseph,  Mo 

Omaha.  JNebr 

Loui.svill(',  K y 

St.  I'aul.Minn 

Dubuque,  Iowa \     1 

Nmv  ( )rlcana,  La 

Uurlin;;tou.  Iowa !     2 

Ciuciuuati,  Ohio ;     1 


1803. 


Ton/t. 
2.  282.  49 
2, 932.  42 
47.50 

911.  99 


1892. 


XoJ      Tonft. 
24  ,  2,  .W2.78 
12     2,980.08 
a  I       148.88 
11         912.29 


1891. 


Xo. 
19 
18 
5 
12 


Tons. 

2,  r»04.  :ii 

3,  398. 13 
205. 41 
794.  21 


58.  32 


450.84 
134.  92 


324.09 

58.  32 

358. 31 


Total 49     G,  818.  48     53     7,  344. 75     54     6,  902.  GO 


Xo. 

18 

17 

5 
10 

1 


51 


1890. 


Tous. 

1.  840.  61 

1, 270.  33 

277.  02 

504.72 

1.130.34 


1889. 


Xo. 

16 

15 

5 

13 


5,  023.  02     49 


Tom. 

1.812.66 

1,626.26 

277. 62 

1, 329. 85 


5.  046. 09 


In  addition  to  the  Rteauiboats  there  are  6  gasoline  boats  plying  iu  the  short  packet 
trade  on  the  Missouri  Kiver. 

Under  the  preseut  laws  these  boats  are  not  subject  to  Government  inspection. 

The  largest  of  the  gasoline  boats  is  78  by  14  IVet,  and  their  aggregate  tonnage  is 
about  182  tons. 

The  aggregate  of  their  freight  carried  by  them  during  1893  is  11,866  tons,  which 
is  included  in  Table  1. 
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From  the  weekly  reports  of  the  gttage  oliservera  aud  ftom  the  registered  tonnage 
of  the  Bteam  vessels  and  the  approximate  tonnage  of  the  gasoliue  boats,  the  foUoir- 
ing  table  ia  made  up,  showing  the  number  of  boats  passing  6  of  the  regular  wnter- 
gaugo  stations  and  their  tonnage: 

Table  i. 


Liiciiliti-. 

'^HS"' 

Dp, 
59 

Down. 

Bt  Ch»rleB  Mn 

ColMCTMk.Mo.  ('3.8 

Rates  of  insnrance  on  the  river  have  remained  nnchangedaineeJul.v  1, 1889,  and  are 
believed  to  bo  Jiigher  than  ou  any  other  river  comparable  in  size  to  tlio  Missouri. 

Ko  new  tine  of  transportation  Las  beeu  established  since  the  report  of  last  vear. 

The  furmHtion  of  uline  of  tow  boats  and  barges  botweeu  St.  Louis  and  Kansas 
City  has  been  advocated  in  the  public  press  and  has  received  somo  attention  from 
ca|>itaIiRts,  and  it  has  been  asserted  that  the  cipcriincnt  wilt  be  tried  ou  the  rivor 
during  the  present  crop  season. 


Blncik  lUiuiDiid. . 


JJolphinMo.I .leffBrsonville,  Jnd  .. 

Eilnn noonHllP,  Mo 

Fawn IlniDun.Mo 

FiTdortIk - '  TmcnmUa.  Uo 

GucolimlB JIunoBnii,  Mo 

Jaliu  L.FprEUeoo Urnfluu. 

jDlinliJliicn 

Jeniilu  UlloXri.).... 

LitlloKnillo  Ko.  2 '  Jcffurunvillo,  IniJ 

Mnytlrj™ do 

Willlloy HrnnHnn.  Mo.... 


avlllo.Iml. 


J  Wiir- 

.1  lioi'klaland.  111... 


.  I  UorlK 


D.  Ma.. 


I  Uay  8,1) 
I  Mav  t.B 
.    Jiilv    T,lf 


;    Nor.  23.1SD3    1 
I    Fub.    8.18— 

__.J  .Not.  23,  ISM  .. 

IBM    May    S.lf- 


A.W.Ewlng..--. 

IWrHon T 

Btai'kDiuniKid... 


Pas  wn  gen,      |       Eiiglii«. 


i   f 

IT       5 
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FrederiBk.. 


IdboIt.BDjea 
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Appendix  B. 

annual  report  of  s.  waters  fox,  division   exginekr,  omaha  division,  1894. 

Missouri  River  Commission, 
Office  of  Division  Engineer,  Office  Boat  Margaret, 

Gasconade,  Mo.,  June  30,  1804. 

Colonel:  I  have  tlio  honor  to  submit  herewith  a  report  of  the  operations  under 
my  charge,  on  the  Omaha  division  of  the  Missouri  River,  during  the  fiscal  year 
coding  Juno  30,  1894.  A  map  of  the  river  in  the  vicinity  of  Council  Bluffs,  Iowa, 
showing  location  of  the  work  done,  accompanies. 

lu  compliance  with  your  instructions,  a  project  was  submitted,  under  date  of 
Augnfi^  29,  1893,  for  the  expenditure  of  $15,000,  allotted  for  the  repair  of  revetment 
in  the  vicinity  of  Council  Bluffs,  Iowa.  It  provided  for  the  repair  of  the  break  in 
the  Council  Bluffs  bend  revetment  by  entirely  new  upper  bank  work  throughout 
its  length,  and  with  new  mattress  where  necessary. 

An  office  was  opened  in  Council  Bluffs,  Iowa,  October  17,  1893,  and  measures  taken 
at  once  for  caiTyiug  on  the  work  as  approved.  The  necessary  cable,  strand,  rock, 
and  brush  were  purchased  in  open  marKet,  except  120  cords  of  the  latter  item,  which 
"was  procured  by  hired  labor.  L'nder  authority  dated  October  23, 1893,  the  following 
plant  was  chartered  for  use  on  tho  work,  viz: 

Oneffoating  pile-driving  apparatus,  complete,  with  steam  hoist,  lines,  and  all  acces> 
sories,  at  $20  per  day. 

One  floating  hydraulic-grading  apparatus,  complete,  with  steam  pump,  2^-iuch 
hoee,  lines,   and  all  accessories,  at  $18  per  day. 

"hree  barges  at  $100  per  month  for  the  three.     One  of  the  barges,  30  by  100  feet, 
■was  provided  with  wa>  s  for  use  as  a  mattress  boat. 

Tho  removal  of  rock  ballast  from  the  upper  bank  of  the  old  work  was  begun  Novem- 
ber 1.  The  driving  of  piles  for  anchorage  of  mattress  began  the  next  day,  and, 
owing  to  failure  in  delivery  of  piles,  was  not  finished  until  the  24th  of  that  month. 
One  hundred  and  seventy-four  i)iles  were  driven  to  an  average  penetration  of  20.14 
feet  each.  The  grader  was  in  service  from  November  8  to  26,  during  which  time 
1,265  linear  feet  of  bank,  containing  3,535  cubic  yards  of  earth,  were  graded.  In 
addition  to  this,  519  linear  feet  of  bank,  containing  1,422  cubic  yards  of  earth,  were 
graded  by  teams  witli  scrapers.  Weaving  of  mattress  was  begun  November  10  on 
the  upstream  side  of  Gumbo  Point,  shown  on  the  accompanying  map  at  C.  By 
November  22,  a  mattress  had  been  woven  in  one  piece  910  feet  long  ana  of  average 
width  of  122  feet.  It  was  155  feet  wide  at  a  point  350  feet  below  its  head.  This 
covered  the  break  in  the  old  work  below  the  Gumbo  Point,  and  shown  on  the  map 
C  to  D,  leaving  a  break  of  1,674  feet  in  the  old  work  above  the  Point  and  which  was 
repaired  as  follows,  viz:  From  A  to  B,  a  distance  of  800  feet,  the  upper  bank  was 
faired  out  to  grade  where  necessary  with  brush  and  then  ballasted  with  a  full  quota 
of  riprap  stone;  from  B  to  C,  a  new  mattress  874  feet  in  length  and  averaging  52 
feet  m  width  was  put  in,  and  the  upper  bank  regraded  and  ballasted.  On  account 
of  the  severity  of  tho  winter  weather  and  ice  movements  in  the  river,  in  one  of  the 
latter  of  which,  on  tho  night  of  November  23,  the  mattress  boat  was  torn  from  its 
moorings  and  carried  to  a  ])oinfc  below  tho  interstate  bridge,  frequent  and  costly 
interruptions  and  suspensions  of  operations  occurred,  necessitating  an  additional 
allotment,  by  transfer,  of  $1,800  and  prolonging  the  work  until  March  81,  1894,  at 
which  time  it  was  finished.  The  Government  property  that  had  been  used  on  the 
work  was  then  shipped  to  Gasconade,  Mo.,  and  the  office  closed  April  2,  1894.  Cost 
exhibits  in  detail  are  given  in  tho  accompanying  appendix.  ' 

Very  respectfully,  your  obedient  servant, 

»S.  Watkrs  Fox, 

Division  Engineer. 

Lieut.  Col.  Charles  R.  Sutkk. 

Corps  of  ICtifjineers,  U.  S.  J., 

Vrcsidcni  Missouri  Jiinr  Commission. 
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Exhibit  k.—Cont  in  detail  of  010  feet  of  revetment  in  Council  Bluffs  Bend, 


Classification  aud  extent. 


Cost  per 
unit. 


Cost  of 
each  item. 


Drivijttfi:  anchor  piling.  104,  rir : 

LaBor 

Fuel 

Oil  and  waste 

MaUrial.  57  oak  pile«,  30  feet  long,  at  $4 ;  47  oak  piles,  25 

feet  long,  at  $3.40 , 

Charter  of  plant,  14  days  at  $20  per  day 


Total 


Weaving  910  linear  feet  of  mat,  viz : 

Labor 

Material 

Charter  of  plant,  l\l  months  at  $75  per  month. 


Total 


Anchoring  910  linear  feet  of  mat,  viz : 

Labor 

Strand,  §-inch,  42,680  linear  feet . . . 

Cable,  l|-inch,  1,200  linear  feet 

Wire,  No.  8,  183  pounds 


Total 


Hydraulic  grading,  1,554  cubic  yards,  viz: 

Labor *- 

Fuel   

Oil  and  waste 

Charter  of  plant,  10^  days  at  $18  per  day 


Total 


Bank  grading  with  scrajters  and  teams,  422  cubic  yards,  labor. 

Ballasting  910  linear  feet  of  revetment: 

Labor,  placinj^  1,931.15  cublic  yards 

Labor,  removing  C86.17  cubic  yards  from  old  work 

Material,  1.244.98  cubic  yards,  new  rock 

Material,  16  cords  of  brush 

Charter  of  plant,  two  barges  30  days  each 


ToUl 

Grand  total. 


$1.4767  ;  f  153.  58 
.2019  1  21.00 
.  0192  2.  00 


3.7288 
2.6923 


387.80 
280.00 


8. 1189        844. 38 


1.0152 

1.5517 

.1154 


2,6883 


023.84 
1,417.50 
105.00  I 


2, 446. 34 


1520 
3880 
0212 
0055 


5667 


,1191 
0575 
0064 
1216 


.3046 


.1393 


.2049 

.4548 

1.9500 

2.7000 

12.5000 


138.36 

353.05 

19.26 

5.03 


515. 70 


185.17 
89.40 
10.00 

189.00 


473. 57 


58.80 


511.56 

312.06 

2, 427. 71 

43.20 

25.00 


Cost 

per  linear 

foot. 


$0.9279 


2.6883 


.5667 


.5201 
.0646 


3.6478 
8.4157 


Total 
cost 


$844.38 


2,446.34 


515. 79 


473.  S7 
58.80 


3,319. 53 
7,658.32 


ExHiniT  l^.—Co9t  in  detail  of  S74  feet  of  revetment  at  Council  Bluffa  Bend, 


('laasification  and  extent. 


Driving  70  anchor  piling,  viz : 

Labor , 

Fuel 

Material,  52  oak  piles  30  feet  long,  at   $4  each ;   18  oak 


piles  25  feet  lone,  at  $3.40  each 

Charter  of  plant,  8  days  at  $20  per  day 

Total 


Cost  per 
unit. 


$1.!»61 
.2000 

3.8457 
2.2857 


Weaving  87 i  linear  feet  of  mat,  viz : 

Labor 

Material 

Charter  of  plant,  2  barges  2  months  12^  days  at  $12.50 
each 


Total. 


Anchoring  874  linear  feet  of  mat,  viz 

I^abor 

Strand.  ^  inch,  21.112  linear  foot  . 
Cable,  li  inch,  5,250  linear  feet  . . 


Total. 


7.6275 


3897 
.8484 

0G91 


Cost  of 
each 
item. 


$90.73 
14.00 

269.20 
160.00 


533.93 


340.61 
741.  53 

60.42 


1.3072 


I  1,142.56 

I  — 


Cost  per 

linear 

foot. 


$0.6100 


1.3072 


.4319 


Tetal 
coat. 


$5.33. 93 


1,142.56 


377.49 
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ExHiiiiT  B. — Cost  in  detail  of  874  feet  of  revetment  at  Council  Bluffa  Bend — Contiuued. 


Classification  and  oxtent. 


nydranlio  grading  1,981  cubic  yards,  viz : 

Labor  

Fuel 

Charter  of  plaut,  5|  days  at  $18  per  day. 


Total 


Bank  grading,  with  scrapers  and  teams,  1, 000  cubic  yards, 
labor , 


Ballasting  874  linear  feet  of  revetment : 

Labor,  placing  1521. 97  cubic  yards  of  rock 

Materiiu,  1,521.97  cubic  yards  of  rock  at  $1. 05  per  yard 


Total 


Grand  total. 


Cost  per 
unit. 


$0. 0760 
.0425 
.0500 


Cost  of 
each 
item. 


$150.50 
84.30 
99.00 


1685         333. 80 


.1036 

.1158 
1.9500 


2.0658 


113.64 

275.77 
2,967.84 


3, 243. 61 


Cost  per 

linear 

foot. 


$0.3819 


1300 


3.7112 


6.5732 


Total 
cost. 


$333.80 


113.64 


3,243.61 


57. 745.  OS 


Exhibit  C. — Cost  in  detail  for  repairing  800  linear  feet  of  uppei'  bank  work  at  CoHndl 

Bluffs  Bend. 


Classificatlou  and  extent. 


Labor,  procuring  and  placing  120  cords  of  brush  . . 

Labor,  removing  and  i-eplacing  rock 

liaterial,  280  cubic  yards  of  rock  nt  $1.95  per  yard 


Total 


Cost  per 
unit. 

Cost  of 
each  item. 

Cost 

per  linear 

foot. 

$0.2381 
.2106 
.6825 

$190.50 
168.51 
546.  CO 

1. 1312 

905.01 

$1. 1312 

Total 
cost. 


$905.01 


Exhibit  D. — Cost  of  mUscellaneous  items  of  new  plant,  repair,  care,  and  transportation  of 

plant,  and  administration. 

Kew  plant: 

Rope $61.82 

Stage  plank 104. 56 


^pairs  to  plant : 

Labor 375. 37 

Lumber $179. 73 

Oakumandnails 30.73      210.46 


$;fiD.38 


»^^. 


Care  and  preservation  of  plant : 

Watching 277. 50 

Palling  out  and  launching  boats 569. 36 

Moving  property 205. 23 


585.83 


Freight  charges 


1, 052. 09 
92.86 


Administration : 

Labor 593. 00 

Office  ren%^ 144. 73 

Traveling  expenses 200.45 


1,144.95 


938.18 


Total 2,835.34 
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Appendix  C. 

ANNUAL  REPORT  OF  S.  WATERS  FOX,  DIVISION  ENGINEER,  ST.  JOSEPH   DIVISION,  1894. 

t 

Missouri  River  Commission, 
Office  of  Division  Engineer,  Office  Boat  Margaret, 

Gasconade f  Mo.,  June  SO,  1894, 

Colonel:  I  have  the  honor  to  submit  the  following  report  of  the  operations  under 
my  charge  on  the  St.  Joseph  division  of  the  Missouri  River  for  the  iiscal  year  ending 
Juno  30,  1804. 

The  only  Tvork  done  on  this  division  was  in  Belmont  Bend,  on  the  St.  Joseph. 
Reach,  during  the  fall  and  -winter  of  1893.    The  approved  project,  submitted  under 
date  of  May  27,  1893,  i)rovided  for  the  construction  of  3,500  feet  of  revetment  to 
close  the  gap  between  the  works  in  Belmont  and  Elwood  Bends,  and  the  reinforce* 
ment  with  rock  ballast  of  4,500  linear  feet  of  the  upper  bank  of  the  old  Belmont- 
revetment.    Notification  of  the  approval  of  an  allotment  of  thirty  thousand  dollars ' 
($30,000)  for  expenditure  in  accordance  therewith,  was  received  under  date  of  June 
24,  1893.    An  office  was  opened  in  St.  Joseph  September  11, 1893,  and  measures  taken, 
at  once  for  carrying  on  the  work.     All  of  the  construction^materials  were  purchased- 
in  open  market.    As  none  of  the  floating  plant  under  charge  of  the  Commission  was.| 
available,  the  following  pieces  were  chartered  under  authority  from  the  .Chief  ofj 
Engineers,  U.  S.  Army,  dated  September  1,  1893,  viz:  \ 

Per  dAj.^j 

One  steamer,  with  crew $22. 

One  sand  dredge 8. ' 

Two  barges,  each 3. 

One  barge 2. 

Two  of  the  barges  were  provided  with  ways,  brush  platforms,  capstans,  etc.,  n 
sary  for  their  use  as  mattress  boats.     The  sand  dredge  was  dismantled  and  outfit 
with  a  Davidson's  pump  18  by  18  by  10^  inches,  4-inch  hose,  and  other  accessoi 
necessary  for  use  as  an  hydraulic  grader. 

Weaving  mattress  began  with  one  party  October  8  at  a  point  1,110  feet  below  poiAi 
A  on  the  accompanying  map.     A  second  party  began  weaving  October  24  at  the  pel 
A.     The  former  tinishcd  work  November  24 ;  the  latter,  November  8.     The  total  len_ 
of  mattress  woven  was  4,598  feet,  protecting  4,513  linear  feet  of  bank,  shown  on  t 
accompahying  map  A  to  B.     The  maximum  width  of  mattress  at  any  point  was  1 
feet;  the  average  width  85.75  feet.     The  driving  of  piles  for  shore  anchorfige  of  tluj 
mattress  was  begun  October  9  and  tinished  November  30.    Four  hundred  and  iifty^sevoi^ 
piles  were  driven  to  an  average  penetration  of  19.54  feet  each.     The  progress  of  tliii| 
branch  of  the  work  and  of  mattress  construction  was  seriously  retarded  by  failnrd 
inuelivery  of  materials.    Hydraulic  bank  grading  was  begun  October  10  and  carried 
on,  with  some  interruptions,  on  account  of  ice  in  the  river,  until  November  30,  ati 
which  time  it  was  finished.     Four  thousand  and  one  linear  feet  of  bank,  containiDi|p 
32,575  cAibic  yards  of  earth,  were  "grwled.     The  ballasting  of  the  upper  bank  wai^ 
finished  December  16.    The  delivery  of  the  chartered  plant  to  the  owners  at  St.  Josep^ 
as  provided  in  the  charter,  haviugbeen  made  impossible  by  the  closing  of  the  rlvec| 
with  ice,  an  agreement  was  reached  by  which  they  were  to  accept  the  plant  if  pulledg 
out  on  the  bank  at  the  lower  end  of  the  work.    All  of  the  hulle,  except  the  steamer.' 
and  one  barge  (the  latter  being  wrecked  by  consent  of  the  owners),  were  pulled  Out' 
by  December  16  and  a  release  from  further  liability  secured.     The  Government  prop^ 
erty  and  records  were  then  shipped  to  Gasconade,  Mo.,  and  the  St.  Josci>h  othce  closed 
December  23,  1893.     Exhibits  of  cost  in  detail  of  the  work  are  given  in  the  appendix. 

A  partial  shore-lino  survey  in  Belmont  Bend,  to  show  the  location  of  the  new  revet- 
ment, was  made  May  9,  1894.  At  that  time  a  break  about  100  feet  long  in  the  upper* 
bank  work,  at  (A)  on  the  map,  was  reported.  Under  date  of  Juno  11  an  estimate  oC 
cost  for  the  repair  of  the  break  was  submitted.  The  work  will  be  undertaken  as  soo& 
as  the  river  has  receded  to  a  proper  working  stage. 
Very  respectfully,  your  obedient  servant, 

S.  Waters  Fox, 
Division  Engineer, 

Lieut.  Col.  Charles  R.  Suter, 
Corps  of  Engineers,  U,  S.  Jl., 

President  Missouri  Jiirvr  Commission, 
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Kx  II I  HIT  A. — Coat  in  detail  of  4,513  linear  fe^t  of  revetment  in  Belmont  Bend,  1S03. 


Classiiication  and  extent. 


r^of  r./...      Cost  of 
(.cat  per  ^ 

""^^-  item. 


Cost  per 
linear    I 
foot. 


Total 
cost. 


Purchase  of  8,336.94  cxibic  yards  of  rock 


Parcliase  of  257  coi-dsvof  willow  brash 

Purcha»c  of  1,313.41  cordn  of  willow  brush. 


Total 


Weaving  4,508 linear  feet  of  mattress,  viz: 

Labor 

Charter  of  plant 


$1.1000   $9, 170.  §3 


1.5000 
2.4500 


385.50 
3, 217. 86 


3, 003. 36 


Total. 


Anchoring  4,598  linear  feet  of  mattress  : 

L»bor 

Strand,  |>inch,  46,152  i>ounds,  at  3.23  cents  per  pound  . 
Cable,  l|-incfa,  53,410  pounds,  at  I  cent  per  pound 


.1242  I  571.32 
.3242  i  1,49a.  71 
.0871  I      400.57 


Total. 


Hydranlic  grading,  32,575  cubic  yanln,  viz 

Labor 

Fuel 

Supplies 

Charter  of  plant 


Total. 


I>riviDg  anchor  piling,  vis: 

Labor 

Fuel 

Material,  457  piles 

Charter  of  plant 


Total 

Placing  8,330.91  cubic  yards  of  rock,  labor. 
(J rand  total 


.  5355     2, 462. 60 


$2.0320  ;  $9,170.63 


.7981  I    3,C03.3« 


6515  !    2,947.21 


5457 


.0315 
.0107 
.0013 
.0102 

1,026.49 

348.30 

42.10 

528.00 

.0597 

1,944.89 

.4309 

1.4710 
.0656 

1. 3125 
.2844 

672. 24 

30.00 

599.  80 

130.  00 

8. 1335 

1, 432. 04 

.3173 

.3945 

3, 288. 99 

.7288 

5.5046 

2,462.60 


1,011.89 


1.432.04 
3,288.99 


24,849.72 


Exhibit  H. — Miscellantons  data  and  elements  of  coat  of  4^61'*  linear  feet  of  revetment  in- 

Belmont  Bend,  1893. 

Linc'or  feet  of  revetment 4,513 

Linear  feet  of  mattress 4, 589 

Sqaarc  feet  of  mattress 394, 278. 50 

A  verago  width 85. 75 

Total  cost $24,849.72 

Cost  per  linear  foot  of  revetment $5. 5046 

Co»*t  per  square  (100  square  feet) $6. 30 

ExumiT  C. — CoHt  of  miscellaneous  items  of  new  plant,  repair,  care,  and  transportation  of 

plant  and  administration. 

New  plant : 

Rope $130. 83 

Lumber 23.49 

Cable,  steel 10.72 

Brooms 1. 50 


Re|>airH  to  plant: 

Labor 639. 60 

Lumber  and  nails 439. 20 


Care  of  ]»lant : 

Watehing $317. 94 

Pulling  out  boats 271. 81 

Moving  proiK-rty 223. 00 


$166.54 


1,078.80 


812.  75 


Cljartor,  towboat 110. 00 


Administration: 

I^lwr 1, 691. 56 

( Jffice  rent 52.  50 

Traveling  expenses 182.  65 


Survey,  labor. 


922. 75 


1, 926. 71 
11.02 


(;rand  total 4,105.82 
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Appendix  D. 

axxtal  report  of  s.  waters  fox,  i>ivisiox  engineer,  kansas  division,  1894. 

Missouri  River  Commission, 
Office  of  Division  Engineer,  Office  Boat  Margaret, 
•  Gasconade,  Mo,,  June  SO,  1894, 

Colonel  :  I  havo  the  honor  to  submit  the  following  report  of  the  oi>eratioiis 
under  my  charge,  on  the  Kansas  City  division  of  the  Missouri  River,  for  the  fiscal 
year  ending  Juno  30,  1894. 

AVork  on  this  division  was  confined  to  the  loading  of  plant  and  construction  materi* 
aIs  on  barges  at  East  Bottoms,  near  Kansas  City,  and  the  care  of  plant  while  await- 
ing transportation  from  that  point  to  Gasconade,  Mo. 

On  July  1, 1893,  there  were  28  hulls  at  East  Bottoms.  These  were  taken  away  ia 
tow  by  the  stean^r  Gasconade  and  the  United  States  tow  boat  Alert;  the  former 
taking  7  hulls  in  2  tows  on  July  4  and  12,  respectively;  the  latter  took  21  hulls  in 3 
tows,  leaving  East  Bottoms  July  6,  17,  and  24. 

The  expense  of  all  of  the  above  operations  was  charged  to  the  allotment  for  system- 
atic improvement  in  first  reach. 

Very  re8i)ect fully,  your  obedient  servant, 

S.  Waters  Fox, 
Division  Engineer, 
l^ieut.  Col.  Cuarles  R.  Suter, 

Corjyn  of  Engineers,  U.  S.  A,, 

President  Missouri  JRivei'  Commission. 


Appendix  E, 

annual  report   of   SAMUEL  11.  YONGE,  DIVISION   ENGINEER,    OSAGE   DIVISION,  18M. 

Missouri  River  Commission, 

Office  of  Division  Engineer, 

Jefferson  City,  Mo,,  June  SO,  1894, 

CoiX)NEL :  I  havo  the  honor  to  submit  my  report  of  the  operations  condncted 
under  my  charge  on  the  work  of  improving  the  Missouri  River  on  Osage  division  of 
first  reach  during  the  fiscal  year  ending  June  30,  1894,  as  follows: 

SYSTEMATIC   IMIMIOVEMENT    IN   THE    FIRST   REACH. 

Projects, — The  construction  of  improvement  works  was,  with  one  exception,  vi%, 
Dike  21A,  carried  on  under  approved  projects  fully  described  in  former  reports. 
The  several  works,  and  the  projects  of  which  they  form  parts,  are  as  follows,  vii: 
Tlio  construction  of  incomplete  parts  of  Dikes  B  and  C  of  the  project  of  Febniaiy& 
1892;  the  exteusitm  of  Dikes  17A,  18A,  and  19A,  under  project  of  February  17,  1892, 
as  amended  in  project  of  M.irch  21,  1893;  the  completion  of  Dikes  l20  and*21  to  tiie 
linos  of  rectification  as  fixed  by  the  latter  project;  the  construction  of  Dike  34,  and 
of  parts  of  Dikes  26,  27,  28,  29,3:'),  and  3fi  also  of  the  latter  project.  The  construo- 
tion  of  Dike  21A  became  necessary  to  meet  a  change  in  the  direction  of  flow  on  the 
Barkersvillo  crossing,  caused  by  the  formation  of  a  reef  whereby  Dike  22  was  threat- 
ened with  being  fianked.  Your  verbal  approval  for  its  construction  was  given  July 
28,  1893. 

After  the  river  had  fallen  Hufllciently  to  observe  the  oflfects  of  Dikes  B,  C,  and  D 
of  the  Cedar  City  group,  it  became  apparent  that  these  dikes  alone  were  not  suffi- 
cient to  entirely  prevent  a  How  into  Cedar  City  Chute,  to  accomplish  which  at 
least  one  more  dike  would  bo  required.  In  ])ursuanco  of  your  instructions,  a  survey 
and  examination  of  the  river  in  that  vicinity  were  made  in  July,  on  which  a  report 
was  submitted  recommending  a  modification  of  the  project  of  February  9,  1892,  by 
changing  the  proposed  location  of  Dike  E  so  as  to  make  it  normal  to  the  gonenu 
direction  of  How  from  the  main  river  into  the  chute  (see  1*1.  i).  Your  approval 
of  the  above  recommendations  was  given  in  August,  and  I  was  at  the  same  time 
instructed  to  proceed  with  the  work  when  it  should  become  possible  to  do  so.  It  was 
not  possible,  however,  to  construct  the  dike  during  the  summer  and  fall  of  1898, 
on  account  of  all  the  available  plant  being  required  for  more  urgent  works,  nor  in 
the  spring  of  1894,  on  account  of  there  being  no  funds  available  for  the  purpose. 

By  your  letter  of  August  29.  1893,1  was  tlirected  to  proceed  with  the  work  of 
ext4'nding  the  Mnrrays  Bend  revetment  of  1892  to  the  foot  of  the  bend,  in  accordance 
with  the  approved  project  of  August  19,  1892. 
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In  the  early  part  of  September  I  received  your  verbal  instructions  to  proceed 
^th  the  construction  of  the  low-water  dam,  between  the  Osage  and  Missouri  riverSi 
at  the  head  of  Dodds  Island,  proposed  in  the  project  ufMarch  22,  1893. 

Two  projects  with  estimates  of  cost  and  extent  of  work  required  for  extending  the 
improvement  of  the  Missouri  River  from  the  head  of  Isbell  section  to  Portland, 
Mo.,  were  sifbmitted  in  compliance  with  your  verbal  instructions^  under  date  of 
December  19, 1893. 

DIKE   CONSTRUCTION. 

During  the  summer  and  fall  seasons  dike  eonstruction  was  carried  on  at  15  dikes. 
Two  parties  were  engaged  in  the  work — the  first  being  employed  from  July  6  to 
September  30,  the  second  from  July  21  to  November  19. 

Preparations  for  resuming  dike  work  were  made  in  April  and  a  party  sent  out  May 
2  to  complete  the  pile  driving  and  bracing  as  far  as  practicable.  Field  operations 
were  suspended  May  30,  on  account  of  toe  funds  allotted  for  spring  work  being 
expended.  During  the  above  periods  the  equivalent  in  3-row  dike  of  1,  2,  3,  and 
4  row  dike  completed  amounted  to  10,218  linear  feet.  The  foot  mat  for  1,045  linear 
feet  of  dike  was  also  woven  and  ballasted  and  several  dikes  repaired.  This  com- 
prised all  the  dike  work,  whoso  construction  had  been  approved,  that  could  be 
reached  by  the  plant.  The  details  of  some  of  the  dikes  constructed  diflfer  from  those 
used  formerly,  as  follows,  viz :  Cypress  piles  used  instead  of  native  oak ;  white  oak 
piles  employed  for  200  feet,  instead  of  100  feet,  at  the  stream  end:  the  length  of  bent 
increased  to  10  feet;  the  dimensions  of  the  longitudinal  and  transverse  braces 
increased ;  the  top  diagonals  omitted ;  long-leaf  yellow  pine  used  for  braces  instead 
of  the  short-leaf  variety,  and  three-fourth  inch  round  iron  screw  bolts  substituted 
for  the  five-eighth  inch  square  drift  bolts.  The  details  of  bracing  are  shown  on 
PI.  ii.  The  di^es  constructed  with  the  above  changes  are  26, 27, 28,  ^,  34, 35, 36,  and 
the  enter  part  of  19  A. 

Dike  B. — At  the  close  of  the  last  fiscal  year,  368  feet  of  Dike  B  had  not  been  com- 
pleted on  account  of  the  stage  of  water  not  having  been  high  enough  to  give  suf- 
ficient depth  for  the  floating  plant  on  that  length  of  dike.  Advantage  was  taken  of 
a  temporary  high  st^go  between  July  6  and  13  to  connect  the  dike  with  the  bank  by 
completing*  175  /eet.  The  remaining  193  feet,  however,  were  not  completed  on 
account  of  being  inaccessible. 

IHke  C. — During  the  temporary  high  stage  mentioned  above  Dike  C  was  completed 
by  constructing  75  feet  at  its  shore  end. 

IHke  20. — After  proceeding  with  work  at  B  and  C  as  far  as  it  was  practicable,  the 
party  was  moved  to  Dike  20.  where  pile-driving  with  a  steam  hammer  was  begun  July 
14.  The  dike  was  extendea  497  feet  to  the  line  of  rectification  and  a  wing  50  feet 
long  constructed  under  the  stream  end. 

Pile-driving  was  completed  on  the  22d,  and  the  dike  entirely  completed  August 
3.  White-oak  piles  were  used  for  the  outer  200  feet  and  wing,  and  native-oak  piles 
for  the  remainder  of  the  dike. 

Dike  Bl, — Pile-driving  on  tbe  extension  of  Dike  21  was  begun  with  a  steam  ham- 
mer July  24  and  completed  July  30.  The  dike  was  extended  206  feet  to  the  line  of 
rectification. 

On  account  of  the  scour  that  had  taljen  place  at  the  outer  end  of  the  work  after 
operations  were  suspended  last  year  the  depth  of  water  was  too  great  to  make  a 
direct  connection  between  the  old  and  the  new  work,  and  the  extension  had  to  be 
begun  90  feet  back  ixom  the  end  of  the  former  and  80  feet  above  it,  involving  the 
construction  of  306  feet  of  8-row  dike  and  97  feet  of  2-row  dike,  47  feet  of  the  latter 
being  the  connection  between  the  old  and  the  new  work  and  50  f)6et  wing. 

The  work  was  carried  on  under  considerable  difficulties  on  account  of  the  deep 
water  and  the  strong  current  in  which  the  dike  had  to  be  constructed.  The  dike, 
however,  was  successfully  completed  without  accident,  excepting  a  collision  between 
the  packet  J.  L.  Mason  and  the  plant.  This  accident  was  probably  unavoidable,  as 
the  outer  end  of  the  dike  where  the  plant  was  employed  was  directly  in  the  channel, 
which  was  very  close  and  crooked.     The  damage  done  was  inconsequential. 

Dike  21  A. — The  eft'ect  of  the  dikes  constructed  immediately  above  Barkersville 
and  those  opposite  them  in  1892  and  1893  was  to  concentrate  the  flow  and  cause 
it  to  wash  away  the  head  of  the  middle  bar  opposite  Barkersville,  the  crossing  mov- 
ing down  stream  as  the  bar  cut  away;  also  to  fill  up  to  a  certain  extent  the  old 
channel  along  the  north  bank  in  that  locality. 

The  effect  of  the  dikes  in  causing  the  bar  to  cut  awav  became  in  a  measure  spent 
opposite  Dike  20,  and  the  volume  of  flow  divided  about  Cijually  in  two  parts  on  the 
head  of  the  bar  below,  one  part  flowing  into  Osage  Chute,  the  other  into  the  old 
channel  between  dikes  21  and  22.  The  right  side  of  the  b.ir  gradually  extended  and 
the  flow  in  the  old  channel  was  forced  by  that  across  the  head  of  the  bar  against  the 
dikes,  by  which  action  the  suspension  of  navigation  in  this  chute  was  for  a  time 
threatened. 
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The  change  in  position  of  the  bar  ilesrrihcd  above  is  shown  on  PI.  ili^  from  which 
it  appears  that  dnring  the  period  of  about  one  year  the  head  of  the  bar  moved  down- 
stream about  3,000  feet. 

Work  on  Dike  21  A  was  begun  August  1.  It  could  not  bo  carried  to  the  line  of 
rectification,  as  it  would  have  crossed  the  steamboat  chanuel,  thereby  closing  navi- 
gation, nor  connected  with  the  main  bank  on  account  of  a  wide  foreshote.  The  part 
constructed  consisted  of  136  linear  feet  of  ballasted  foot  mat  between  the  main  bank 
and  the  water's  edge,  183  feet  of  2-row  dike,  and  167  feet  of  3- row  dike  with  a  short 
wing. 

The  dirticultios  of  constructing  the  dike  on  account  of  the  current  were  greater 
than  ever  before  experienced  on  this  work  and  the  progress  made  was  slow. 

Work  was  suspended  August  17,  the  dike  having  been  carried  as  far  as  it  was  then 
practicable. 

The  work  remaining  to  complete  the  dike  consists  of  driving  and  bracing  piles  for 
136  feet  at  the  shore  end  and  extending  the  dike  to  the  line  of  rectification,  a  dis- 
tance of  450  feet. 

Dike  17  A. — The  invariable  heavy  scour  that  occurs  at  the  stream  end  of  dikes  pro- 
jecting into  the  current  on  the  concave  side  of  bends  made  it  necessary  in  extending 
this  dike  to  place  the  new  work  60  feet  above  the  old  and  make  it  lap  40  feet.  The 
dike  was  extended  73  feet  to  the  line  of  rectification.  The  actual  length  of  dike 
constructed  was  113  feet  of  3-row  and  93  feet  of  2-row,  50  feet  of  the  latter  being 
wing. 

Pile-driving  with  a  steam  hammer  was  begun  August  7  and  completed  Augnst  12. 
The  extension  was  entirely  completed  and  the  screening  on  the  old  work  repaired 
by  August  29.  Cypress  piles  were  used  for  the  connection  between  the  old  and  the 
new  work,  native  oak  for  the  first  60  feet  of  the  extension,  and  white  oak  for  the 
outer  53  feet  and  wing. 

Dike  18  A. — As  described  in  my  last  annual  report,  the  work  of  extending  Dike 
18  A  in  accordance  with  the  project  of  March  21,  1893,  was  attempted  in  May,  1S93, 
by  constructing  a  part  of  the  usual  2-row  dike  for  connecting  the  old  work  "with. 
tiie  proposed  extension.  Before  very  much  was  accomplished  work  had  to  bo  sus- 
pended on  account  of  the  river  rising  over  the  dike.  Work  on  the  dike  was  resumed 
August  18,  the  part  of  the  dike  constructed  in  May  repaired,  and  the  dike  extended. 
It  laps  the  old  work  70  feet,  is  situated  100  feet  above  it,  and  has  a  43-foot  wing. 

The  length  of  the  3-row  dike  in  the  extension  is  343  feet,  70  feet  of  which  is  lap. 
White-oak  piles  were  used  for  the  outer  150  feet  and  wing,  and  cypress  for  the 
remainder  of  the  work.     The  dike  was  completed  September  1. 

Dike  10  A. — This  dike  extends  1,471  feet  from  the  main  bank.  It  consisted  of  1,890 
feet  of  3-row  and  271  feet  of  2-row  dike,  the  latter  being  wings  and  the  connections 
between  the  old  and  the  new  work  where  offsets  were  made.  The  discrepancy  in 
length  between  the  3-row  dike  constructed  and  that  of  the  dike's  axis  is  accounted 
for  by  laps  at  offsets,  amounting  to  174  feet,  and  dike  destroyed  during  floods,' 
amounting  to  245  feet.  At  the  close  of  the  last  fiscal  year  the  dike  had  been 
extended  1,100  feet  from  the  shore,  or  to  within  580  feet  of  the  line  of  rectification. 

Work  on  it  was  resumed  August  12,  50  feet  above  and  68  feet  back  from  the  end 
of  the  old  work,  (iood  progress  was  made  until  August  19,  when  a  sharp  rise 
occurred.  The  rise  brought  considerable  driftwood  which  lodged  uuder  and 
around  the  x>lant  and  among  the  piles,  bending  over  and  breaking  off  a  number  of 
the  latter.  By  the  20th  the  river  had  risen  to  the  top  of  the  piles,  making  it  neoes- 
sary  to  move  the  plant  from  the  dike  for  safety.  The  rise  caused  a  suspension  of 
work  for  live  days,  and  the  tangled  mass  of  driftwood  and  piling  made  another  off- 
set in  the  dike  uec(;ssary.  The  dike  was  completed  September  13.  With  the  excep- 
tion of  tlie  outer  150  feet,  for  which  white-oak  piles  were  employed,  lar^e  cypress 
idles  were  used  for  its  construction.  On  account  of  the  exposed  position  of  the 
outer  entl  of  this  dike  to  ice  and  <lriftwood  a  short  wing  was  constructed  above  it 
in  addition  to  the  usual  wing  below.  All  of  the  piles  were  driven  by  steam  ham- 
mers to  penetrations  of  from  21  to  25  feet. 

During  a  rise  in  A]»ril  a  lield  of  driftwood  accumulated  above  the  dike.  Shortly 
before  the  outer  end  was  submerged  by  the  rise  the  whole  structure  appeared  to  be 
in  excellent  condition.  After  the  water  fell  it  was  discovered  that  the  outer  207  feet 
had  been  entirely  swept  away.  Soundings  made  subsequently  on  the  line  of  the 
dike  point  to  excessive  scour  as  the  i)robablo  cause  of  this  occurrence. 

Dike  CO. — Jet  ]>ile-sinkiug  was  begun  at  dike  *2Q  August  1,  727  feet  from  shore, 
shallow  water  preventing  the  pile-sinkers  being  operated  any  closer  to  the  bank. 
By  August  19  the  dike  had  been  carried  to  within  1,058  leet  of  the  lino  of  rectifica- 
ti<m,  where  a  short  wing  was  constructed  and  work  suspended,  as  a  further  extension 
would  have  obstructe<l  the  steamboat  chanuel.  In  the  latter  part  of  August  the  bar 
nrar  the  shore  cut  away  and  made  it  possible  to  sink  jiiles  in  the  gap  at  the  shore 
eu<l  for  173  ^Qvi,  In  the  latter  part  of  .September  and  early  part  ot  October  the  foot 
mat  was  constructed  across  the  gap  to  the  high  bank  and  ballasted.    Ir  May  the 
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piles  wcro  driven  and  braced  for  a  distance  of  151  feet  at  the  north  cud  of  the  gap. 
The  remainder  of  th(^gap  could  not  be  constructed,  as  the  low  stage  of  water  maje 
it  inaccessible  to  tho  jdant.  There  still  remains  to  complete  the  dike,  to  extend  it 
1,013  feet  at  tho  stream  end  and  to  construct  405  feet  in  tho  gap.  Cypress  piles 
were  nsetl  exclusively  for  this  dike. 

Dike  27. — Work  at  dike  27  was  begun  July  22.  As  at  that  time  the  steamboat 
channel  was  situated  close  to  the  bank  and  crossed  tho  pro])osed  site  of  tho  dike,  it 
was  not  feasible  to  carry  the  dike  farther  than  245  feet  from  the  shore.  This  point 
was  reached  with  the  pile- driving  August  2.  Considerable  difficulty  was  experi- 
enced during  construction  from  tho  swift  current. 

On  Augnst  4  a  drift  log  struck  and  broke  five  three-eighths- inch  steel  cables  sup- 
porting the  foot  mat,  which  was  under  construction.  This  allowed  the  mat  to  be 
rolled  up  by  the  current  against  the  piles,  resulting  in  the  outer  four  bents  being 
overturned.  Subsequently  this  part  of  the  dike  was  reconstructed  and  a  wing 
placed  under  the  end. 

l){k%  2S. — The  construction  of  dike  28  was  begun  July  27.  The  dike  was  completed 
for  a  length  of  1,316  feet  from  the  shore  end  September  30.  This  was  as  far  as  it  was 
possible  to  carry  the  work  without  obstructing  the  steamboat  channel. 

Cypress  piles  were  used  exclusively  for  this  dike.  About  one-third  of  the  piles 
were  driven  by  a  steam  hammer  and  the  remainder  sunk  by  the  water  jet. 

In  jet  pile  sinking,  proper  penetrations  could  not  be  given  with  the  1  j^b'-i^^^li  nozzle 
heretofore  employed.  Satisfactory  results,  however,  were  obtained  by  using  two 
thrcc-fourths-inch  nozzles,  one  of  which  was  fastened  to  the  foot  of  the'pilo  aud  the 
other  moved  up  and  down  its  side  during  the  sinking.  The  difficulty  in  sinking 
piles  with  a  single  jet  appeared  to  bo  caused  in  a  measure  by  the  light  weight  and 
buoyancy  of  the  cypress,  oak  piles  in  the  same  locality  being  given  good  penetra- 
tions by  one  jet  of  the  larger  size.  The  shore  end  of  the  dike  for  a  distance  of  186 
feet  was  double  braced  on  account  of  its  height. 

The  dike  has  still  to  be  extended  874  feet  to  reach  the  line  of  rectification. 

Dike  29, — Pile  sinking  was  begun  August  17  at  a  point  1,640  feet  from  the  shore 
end  of  the  dike,  it  not  being  practicable  at  that  time  to  get  the  plant  nearer  shore 
on  account  of  sand  bars  and  shallow  water. 

By  September  9,  190  feet  of  the  dike  next  to  shore  and  903  feet  at  the  outer  end 
were  completed,  leaving  a  gap  of  1,172  feet,  on  which  it  had  been  only  possible  to 
construct  and  ballast  tho  foot  mat.  Work  was  resumed  on  this  dike  May  9,  and 
the  pile-driving  and  bracing  constructed  for  357  feet  at  the  south  end  of  the  gap 
and  312  feet  at  the  north  end.  The  remaining  503  feet  in  the  gap  could  not  be  con- 
structed on  account  of  the  bar,  which  it  crosses,  being  above  water.  The  dike  has 
also  to  be  extended  210  feet. 

Dike  34. — Dike  34  is  1,065  feet  long  and  extends  to  the  line  of  rectification.  Its 
constmction  was  begun  September  2.  It  was  not  possible  at  that  time  to  connect 
the  dike  with  the  bank  on  account  of  a  foreshore  of  120  feet,  across  which,  how- 
ever, the  foot  mat  was  laid  and  carried  up  the  bank  to  S.  H.  W.  Tho  dike  was  com- 
pleted, with  the  exception  noted  above,  to  the  line  of  rectification  September  'Mi. 

Three  hundred  feet  of  tho  pile  structure,  beginning  190  feet  from  the  shore  end, 
being  high,  was  double  braced. 

As  this  dike  is  the  head  of  a  group  and  will  be  greatly  exposed  to  running  drift 
and  ice,  tho  largest  piles  were  selected  for  its  construction.  White-oak  piles  were 
used  for  200  feet  at  the  stream  end  and  tho  wung,  and  native  oak  for  the  rest  of  the 
dike.  Most  of  the  piles  were  placed  with  tho  jet.  The  penetrations  obtained  by 
this  method  in  some  instances  not  being  satisfactory,  a  steam  hammer  was  subse- 
quently employed  to  comjilete  driving  the  piles  down.  During  a  rise  in  the  early 
part  of  March  a  great  c(uantity  of  driftwood  collected  above  the  dike,  which  resulted 
in  a  breach  of  about  140  feet  being  made  near  the  shore  end.  From  soundings  made 
in  tho  breach  in  April,  it  appeared  that  a  scour  of  from  12  to  16  feet  had  occurred 
and  that  the  mattress  had  settled  to  the  bottom.  By  this  scour  the  penetration  of 
the  piles  was  reduced  to  less  than  10  ieGi,  making  the  unsupported  lengths  of  the 
piles  above  ground  from  20  to  30  feet. 

Work  was  resumed  on  this  dike  May  2.  The  breach  was  repaired  and  the  shore 
end  of  the  dike  constructed. 

Tho  original  design  for  this  dike  was  a  3-row  structure.  On  account  of  the  increased 
depth  from  scour,  the  reconstructed  part  across  the  breach  and  the  part  standing 
between  it  and  the  shore  were  made  4-row  dike,  and  the  largest  and  longest  piles 
available  used  for  the  work.  Those  piles  were  driven  with  a  steam  hammer  and 
given  penetrations  of  from  22  to  31  feet.  The  driving  was  very  hard.  A  rise  in  the 
river,  which  occurred  before  the  work  was  entirely  completed,  made  it  impossible  to 
attach  all  the  bracing. 

Dike  35, — Construction  on  diko  35  was  begun  September  4  and  suspended  Septem- 
ber 30.  As  at  this  timo  and  during  the  remainder  of  the  fall  the  width  of  the  water- 
way at  the  diko  was  only  cijual  to  its  proposed  length,  it  was  not  practicable  to 
extend  the  dike  farther  than  896  feet  from  its  shore  end. 


3134      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY, 

The  140  foet  adjoining  tlio  bank  is  3-row.  dike,  the  200  feet  following  4-row,  and 
the  remainder  3-row.  All  tbe  piles  are  double  braced  in  the  manner  shown  in  figs. 
2  and  3,  PI.  ii.  Cypress  piles  were  used  except  for  the  120  feet  at  the  outer  end^ 
which  are  native  oak.    All  piles  were  driven  with  a  steam  hammer. 

Continuous  work  was  prevented  on  account  of  having  to  remove  the  hammer  to 
dike  34  to  complete  the  sinking  of  piles  started  with  the  jet. 

Dike  36, — Pile  sinking  was  begun  at  the  shore  end  of  dike  36  September  7.  Tha 
bottom  being  hard  and  the  x>«netrations  unsatisfactory,  a  steam  hammer  was  substi- 
tuted for  the  sinker  and  the  latter  moved  farther  out  on  the  dike,  where  the  bottom 
was  less  resisting.  Two-thirds  of  the  piles  were  driven  with  the  hammer.  Tha 
driving  was  slow,  600  to  700  blows  being  required  to  give  penetrations  of  21  feet. 

The  piles  used  were  principally  native  oak  and  were  double  braced. 

Work  was  suspended  September  30,  the  dike  having  been  carried  732  feet  from 
shore  to  the  steamboat  channel,  and  completed  that  far  except  attaching  some  of  the 
screening,  which  was  done  October  12  to  14. 

The  total  number  of  piles  driven  and  jetted  for  dike  work  during  the  fiscal  year 
amounted  to  3,426,  of  which  324  were  mooring  piles. 

The  number  of  piles  placed  in  each  dike  by  the  above  methods  and  the  average 
penetrations  of  each  dike  are  given  below : 


Number  of  piles,  average  penetration, 
and  method  of  sinking. 

Letter  or  number  of  dike 

"Water  jot. 

Steam  hanuner. 

K  umber. 

Average 
penetra- 
tion. 

Number. 

Average 
penetra- 
tion. 

B 

38 
14 

Feet. 
24 
25.7 

Fmt. 

c 

17A 

57 
115 
304 
183 
IIP 

22.T 

18A 

! 

21.7 

19A 

1 

21.9 

20 

1 

2S.B 

21 

' 

tt.C 

21 A 

26  i          19.6 
279            20.5 

C«  !          21.2 
240  i          18 
153  '          20 

68  '•           3Li 

26          

45  1           28.S 

27  

19  1           S3.S 

28 

141  h          22.  • 

29 

383  '           93.1 

34       

*219 

19.1 

125 
801 
141 

2S.2 

35          

22,  t 

36 

78            26.7' 

21.  S 

Total 

1,121 

19.8 

1,981 

24.8 

*  Seventy-six  pilcB,  Hunk  to  refusal  by  sinker,  afterwards  driven  down  by  steam  hammer. 
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The  following  table  shows  the  extent  of  dike  work  completed: 


Gronp. 

Number  : 
or  letter 
of  dike,  i 

1-rotv. 

Lcugtb 

1    2-row. 

1 

I  in  feot. 

Total. 

3-row. 

4-row. 

In  dike. 

In  group. 

Cedar  City 

B 
C 

> 
1 

1 

175 
95 

1 

t 

175 
05 

Total 

270 

1 

270 

.: 

20  ! 

21  ' 

21A  j 

1 

Barkersville 

•60 

«97 

*213 

497 
306 
167 

547 
403 
380 

Total 

360 

970 

1,330 

17A  r 

18A 
19A 

L 

1 

OSajn^    ....r.,--,--T,rw.,...rr, 

«93 

'43 

•155 

113 

343 

«700 

206 
386 
855 

Total 

291 

1,156 

■ 

1,447 

1. 

20 
27 

28 

29      i 

1 

_— ^..^ 



TW>ddii  TkIapiI  -- -. 

18 

'49 
>30 
•30 
132 

1.002 

245 

1,316 

1,762 

1,060 

275 

1,346 

1.704 

18; 

Total 

18  1 

141 

4,325 

4,484 

34       " 
35 

36 

i . 
1 

1 

Hord 

•60 
•30 
•32 

•916 
696 
732 

266 
200 

1,251 
926 
764 

Total 

18 

131 

2,344 

466 

**  041 

i_ 

••.  v^^ 

Total 

18 

1.193 

8,795 

466 

10,472 

1 



J  Wing. 

*  50- foot  wing,  47  feet  connection  between  old  and  new  work. 
>183  feet  main  dike,  30  feet  wing. 

*43  feet  main  dike,  50  feet  wing. 

•TO  feet  wine,  80  feet  connection  between  old  and  new  work. 

* 38  feet  wasned  out  in  August  and  207  feet  in  March. 

^  10  feet  main  dike,  30  feet  wing. 

•  48  feet  wing,  21  feet  shore  end . 

•137  feet  washed  out,  107  feet  of  which  were  reconstructed  as  4-row  and  30  feet  3-row. 

Veiailed  statement  of  di'iring  mooring  piles. 


Letter  or  number  of  dike 


19  A. 
21A. 
29... 


Total 


Extent 
of  work 
(number 
of  piles). 


Quantities  of  ma- 
terial. 


Native 
oak  piles. 


18 

♦27 

1 


Lin.  ft. 
732 


30 


46 


762 


Coal. 


Bitthels. 
23 


28 


Cost. 


Material. 


$82.47 


3.90 


86.37 


Labor  and; 
subsist-  I  Total, 
ence. 


$78. 10 
41.63 
20.82 


$160. 57 
41.63 
24.72 


140.55  I  226.92 


*  These  27  piles  were  sunk  with  a  jet  but  had  to  be  tapped  down  with  the  hammer  in  order  to 
secure  the  jjroper  penetration. 

Average  cost  of  driving  one  mooring  pile,  $3.06 — .     Total  average  cost  of  one  mooring  i»ile  driven, 
$4.e3-f . 
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Detailed  statement  of  ahikiny  mooring  piles. 


Letter  or  number  of 
(like. 


17A 

18A 

19A 

20 

21 

21A 

26 

27 

28 

29 

34 

35 

36 

Total 


Exlent 
of  work 

( 

( number 

Native 

of  piles). 

oak  piles 

Lin.  ft. 

8 

27G 

14 

480 

13 

478 

17 

578 

18 

572 

27 

1,088 

33 

1,136 

17 

504 

43 

1,358 

88 

1,367 

32 

1,140 

37 

1,342 

32 

1,19? 

329 

11,  517 

Quantities  of  material. 


Cost. 


Cypress 
piles. 


Lin.  ft 


90 


90 


8byi 

inch 

spikes. 


Pounds. 
5 
10 
10 
15 
20 
30 
28 
15 
32 
35 
30 
35 
22 


I 
Coal.     I  Material 


Bushels, 
20 
20 
20 
80 
75 
80 
70 
30 
76 
75 
75 
110 
75 


$32.  66 
55.59 
54.72 
73.33 
72.15 

129.10 

133. 00 
58.93 

170.20 


Labor  and 

subsist 

ence. 


123.24 
40.93 
23.24 
78.65 
52.03 
72.78 
99.83 
55.05 

136.91 


158. 91 

54.22 

134. 12 

81.94 

160.63 

323.06 

139.59 

118. 45 

287 


806     1,372.93  >      960.33 


TotaL 


$55.90 
90.53 
77.90 
15L98 
124.18 
201.88 
232.88 
113.98 
307.11 
213.18 
210.08 
283.09 
258.04 


2,333.20 


Avcra;;e  ccst  of  siukin;;  one  mooring  pile,  $2.92 — .    Total  average  cost  of  one  mooring  pile  sank, 

$7.09+. 

Detailed  statement  of  driving  dike  jnlcs. 


I.,,oror    Ex^e^t^of 


number  of 
dike. 


17A 

18A 

19A 

20.. 

21.. 

21A 

26.. 

27.. 

28.. 

29.. 

34.. 

35.. 

36.. 


Total. 


Quantities  of  material 
Cv  press 


Cost. 


57 

115 

304 

163 

119 

68 

45 

19 

141 

383 

125 

306 

141 


Lin.  ft. 

848 


3,508 
2, 530 
2,660 


Lin.  ft. 
1,000 
2,362 
2.770 
2, 608 
2,531 
204 


374 


7.364 
1, 324 
1.680 
5,388 


2,532 
180 


(number     Xativo   i    "White        _.    

of  piles),  oak  i)iles.  'oak  piles.;     piles. 


I  Labor  and 
Coal.     TVoocl.   Material.'  subsist- 
I  I     ence. 


Lin.  ft. 

460 

2,616 

10,  022 


.'V4 
1,594 
458 
5, 222 
0,162 
2,140 
11,522 


720 


Bushels .  Cords. 

100    $337.36 


160 
241 
241 
210 
135 
5 
62 
250 
360 
155 


2.8 


777.  05 
1,861.75 
855.42 
732. 10 
358.  46 
220.32 
110.67 
740.  39 
1, 691. 84 
776. 92 


452  ' 1,834.17 


235 


713. 13 


1,986    24,676  1   14,247,   40.976  i  2,606 


3.8   11,009.58 


$83.57 
171.27 
356.76 
150.04 
102.60 
101.54 
5L33 
126.74 
274.90 
464.54 
219.29 
300.54 
299.52 


2,771.04 


Total. 


$430.88 

918.81 

2,31&51 

1.014.48 

894.79 

400.00 

27L06 

287.41 

1,015.28 

2,150.88 

990.21 

2,134.71 

1.012.86 


13,781.! 


Average  co.st  of  drivinfj  <me  dike  pile,  $1.40+.    Total  average  cost  of  one  dike  pile  driven,  $8, 


Detailed  statement  of  sinking  dike  jtUcs. 


Letter  or  number  of  dike. 


B 


21 A 

26.. 

27.. 

28.., 

29.. 

34.. 

36.. 


Total 


I  ,              J           Quantities  of  material. 
Extent  of,    ..       _^ 

I     work     ' 

(number  I    Native 

of  piles),  oak  piles 


Cost. 


Cypress 
piles. 


38 

14 

26 

279 

68 

246 

153 

219 

78 


Lin.  ft.  .Lin. ft. 
1,308 


502 

920 

10,280 

2,510 

5,443 
8,210 
3,394 


1 

30 

1 

10 

i 

25 

t 

228 

96 

52 

8,602 

190 

' 

136 

175 

55 

8  by  g 

inch 

spikes. 


Coal. 


Pou  n  ds. '  Buxheisl 
75 
50 
60 
338 
72 
320 
170 
220 
110 


1.121  '      32,567       8,698 


001  ;     1,415 


; 

Labor and 

Material. 

subsist- 
ence. 

Total. 

1 

$152.37 

$108.38 

$380.76 

61.14 

30.47 

9L81 

108.10 

69.72 

177.91 

1.165.47 

202.13 

1.887.09 

296.17 

94.24 

390.41 

1, 212.  37 

585.77 

1,798.14 

616.29 

212. 44 

828.78 

9^.28 

288.18 

1,212.48 

384.11 

185.02 

509.18 

4,  920. 39 

1,776.35 

0,608.74 

Average  cost  of  ninking  one  dik  e  i»ile,  $1.58+.    Total  average  cost  of  one  dike  pile  sunk,  ^.97+-. 
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Detailed  statement  of  weaving  foot  mat. 


Letter  or  iiunibiT  of 
dike. 


17A. 

18  A. 

19  A. 
20... 
21... 
21  A. 
26.. 
27... 
28... 
29... 
34.. 
35... 
36... 


Extent  of' 

work. 

1 

Sff . 

ft- 

15, 

015 

27.  645 

49  345 

36, 

591 

26.  692 

30, 

727 

91. 

421 

27, 

723 

89, 

155 

129. 

625 

67, 

381 

56, 

959 

49, 

093 

Quantities  of  material. 


Brush. 


lil'".''    '  Mncli 


wire 


No.  10 


Cost. 


cable.    ,^'^«™1»«-    '^»»-«^-    j 


Labor and 
Material.'  subsist- 
i     ouco. 


Total. 


Total i     697.372 


ConU. 

Feet. 

93 

2,500 

182 

5,000 

295§ 

8,0U0 

228 

4,000 

2(K)} 

5.700 

222 

4. 300 

655 

12,700 

1484 

4.500 

659 

14,000 

873.i 

15,  900 

388 

11,500 

311 

11,500 

302 

7,000 

4.  558| 

107.000 

iPoundg.  Pound*. 


40 
6 
57 
54 
25 
20 
28 

230 


175 

7 

155 

290 


I  1 


50 


$176.21 
345.  85 
560.  40 
412.  51 
382.  83 
404.  72 
203.  99 
287.06 
1.227.99 
1,  597.  57 
748.  04 
621.  34 
566. 13 


$122. 46 
292.  26 
559.17 
384.56 
341.05 
322.46 

1,  058.  09 
341.  03 
931.37 

1,281.49 
773.  93 
619.  in 
533. 15 


$298.67 

638. 11 

1,119.57 

797.07 

723.88 

727.18 

2, 262.  08 

628.09 

2, 159. 30 

2,  879.  06 

1, 521. 97 

1.  240.  41 

1, 099. 38 


677  i  8,534.64      7,560.09      16,094.73 


Average  co.st  of  weaving  100  square  feet,  $1.  08+  ;  total  average  cost  of  100  square  feet  woven,  $2. 31—. 

Detailed  statement  of  ballasting  foot  mat. 


I..etter  or  number  of  dike. 


Extent  of 
work. 


17A 

18  A 

19A 

20 

21 

21A 

26 

27 

28 

29 

34 

35 

30 

Total 


Sq.ft. 
15. 015 
27.  645 
49, 345 
36,  591 
26.692 
26.  727 
91,421 
14,  648 
89  155 

128,425 
67.  381 
56,  959 
49,  093 


Quanti- 
ties of 
stone. 


COHt. 


Cu.  ydt. 
96 
218 
445 
200 
185 
236 
691 
219 
648 
908 
641 
493 
412 


Material. 


$108. 54 
246.49 
503. 15 
226.13 
209.17 
266.84 
781.29 
247.62 
732.  68 

1,026.66 
724.  76 
557.  42 
465.84 


Labor  and' 
subsist- 
ence. 


$64.12 

56.17 

254. 82 

56.47 

144.  75 

97.44 

361.  '24 

170.  10 

299.90 

731.80 

360.29 

250.05 

267.44 


Total. 


$172. 6C 

302.66 

757.97 

282.60 

253.92 

364.28 

1, 142. 53 

417. 72 

1,  032. 58 

1,  758. 45 

1, 085. 05 

807.  47 

733.28 


679,  097 


5,  392  I  6,  096.  58     3, 114.  59       9, 211. 17 


Average  cost  of  ballasting  100  square  feet,  .$0.46—  ;  total  average  cost  of  100  square  feet  ballasted, 
$1.36-. 

Detailed  statement  of  bracing  dikes. 


Letter  or 

number  of 

dike. 


B  .. 

C  .. 

17  A 

18A 

19A 

20.. 

21.. 

2' A 

26... 

27.. 

18.. 

29.., 

3*.. 

35.., 

36.. 


Extent 
of  work. 


Lin.  ft. 
175 
95 
206^ 
485 
803  :V 
5J7' 
402i 
380i 
1.  009 
275 
1 .  346 
1,794 
1,113 


Quantities  of  material. 


ginch 

square 

iron . 


Pounds. 

270 

90 

475 

1.1(10 

2.  4'JO 

1.052 

1.2il 

82.^> 


J-inch  !  i^incb 
round     wash- 
bolts,        ers. 


Pounds.  jSumber. 


205 


142 


1  l,Hl3i 

894' 

j  3. 233 

'  3,470 

I  2. 898 

920      j  4,  043 

7G4      3.271 


1.335 
659 
2,  352 
2.360 
2,  067 
2.  670 
2,489 


8  by  ft 

inch 

spikes. 

Pounds. 

25 

10 

35 

85 

285 

115 

90 

90 

178 

51 

802 

305 

263 

275 

178 


Pine 
lumber. 


Cost. 


Ft 


,  B.M. 

2,910 

1.318 

5,  412 

11,  392 

24.  455 

14.  880 

10,  903 

9.300 

26,  387 
7,830 

20, 136 
38. 320 

27.  442 
34.  008 
23,  3-' 7 


Total 


1  0, 382 


7,443  ;  19.836^1  14,080  i     2,287       264, 100 


Material. 


$70.47 
31.29 
130.29 
276.  40 
602.  57 
353.  97 
269. 01 
224.76 
643.  83 
201.09 
681.28 
959.  27 
699.  84 
878.  04 
017.68 


Laborand 
subsist- 
ence. 


Total. 


$87.  62 

18.59 

37.23 

94.95 

233.  72 

132.  86 

90.24 

81.26 

408.  94 

121.57 

372. 39 

476.  77 

300.25 

487.60 

484.00 


$158.  09 

49.88 

167. 52 

371.  36 

836.29 

486.83 

359.25 

300.02 

1, 052. 77 

322.06 

1. 053. 07 

1, 430. 04 

1, 000.  09 

1,  345. 04 

1,101.74 


6,  639. 79  ,  3, 408.  05     10, 047. 84 


Average  cost  of  bracing;  1  linear  foot  of  dike  $0.33— ;  total  average  coat  of  1  linear  foot  of  dike 
braced,  $0.97—. 


EN  a  94- 


-197 
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Detailed  statement  of  lashlny  dikes. 


LetttT  or  mimbcr  of  dike. 


Extent 
of  work. 


i  (Quantities! 
otmatoriul. 


Cost. 


.^■'°!;ki!!*       3daterial.:   subsint-  |  Total. 

ence. 


cable. 


B 

C 

17A 

ISA 

19A 

20 

*2]    

21A 

Total 


Lin.  ft, 

175 
95 

2acj 

485 
314 

r)47 

402^ 
38U^ 


2, 005i 


Feet. 

n 
n 

1,500 
2.000 
5,000 
3,000 
1,500 
3,000 


$14.29 
19.06 
47.05 
28.59 
14.30 
28.59 


L 


$17. 93 
11.64 
55.42 
64.69 
42.30 
14.23 
36.92 
9.42 


$17.93 
11.64 
69.71 
83.75 
90.01 
42.82 
51. 2S 
38.01 


16,000 


152,48 


232.61  I    405.00 


*  Tho  ruble  used  for  lashing  dikes  B  and  C  was  expended  during  the  last  fiscal  year  but  was  not 
attached  until  tho  beginning  of  this  year. 

AveraKO  cost  ot  lashing  1  linear  foot  of  dike,  $0.10—;  total  average  cost  of  1  liuear  foot  of  dike 
lashed.  0.10—. 

Detailed  statement  of  screening  dikes. 


Letter  or  num- 
Ix'rof  dike. 


B. 
C. 
P 

Q 

17 
18 
10 
20 
21 
21 
20 
2H 
29 
.•!4 

:;:> 

30 


A 
A 

A 


.V 


Total. 


Extent  of 
work. 


Lin.  ft 
37 
9r> 
26.'> 
431 
342^ 
485 
803i 
547 
402i 
380$ 
918 
270 
340 
987 
026 
774 


1, 


Quantities  of  material. 


Brush. 


Cords. 

1 

2 

7 

9 

15 

24i 

53 

8 

17i 
27 
36 
43 
15 
42i 
45 


30rf. 

win"* 

nails. 


20rf. 

wire 

nails. 


8  by  a 

inch 

spikes. 


9,010 


392 


round9..Pounds.^Poiindt. 
;  10 


50 
60 

7.'! 
90 

285 

110 

102 

83 
125 
160 

40 


30 


125 

160 

40 

300 


320 
280 


150 


6 
9 
12 
80 
20 
5 
15 


42 
140 
55 
50 
50 
80 


Pino 
lumber. 


Cost. 


Ft.,  B.  3/. 

113 

340 

1.144 

1,584 

680 

408 

1,760 

810 

1.300 

1.156 

1.232 

1,90:> 

1,349 

2.640 

2.486 

2.497 


Material. 


$4.39 

11.57 

38.20 

51.56 

41.63 

53.04 

132.67 

33.  79 

61.54 

71.80 

93.06 

124.  75 

57.74 

136.  70 

137.22 

148. 11 


Labor and 
subsist- 
ence. 


$4.49 

15.53 

36.38 

48.64 

26.50 

109.81 

235.85 

46.84 

76.88 

60.22 

99.31 

132.84 

99.56 

221.32 

146.44 

162.82 


Total. 


$8.88 

27.10 
74.58 

100.21 
08.  tS 

162.85 

368.  as 

80.  IB 
138.48 
132.01 
192.37 
257.  at 
157.80 
858.08 
283.00 
810.90 


1,780 


815 


504!      21.527     1, 197.  77  i  1, 623. 43  i    2,721 


A  vi'ragc  t-ost  of  Hcrccning  1  liuear  foot  of  dike,  $0. 17 — ;  total  n^ragc  co.st  of  1  linear  foot  of  diira 
scre«':u'<!,  .$(».  UO  :  . 

lU'sumc  of  cost  of  dike  construction  on  Osatfe  division,  first  reachy  for  fiscal  year  ending 

Jane  30,  1804. 


Dilv-o 
Diko 
l>ik« 
Diko 
Pike 
iMko 
Diko 
Dike 
Diko 
Diko 
Dike 
Dike 
Dike 
Dike 
Diki' 
Dike 


B $445.65 


C 
P.. 

17  A 


180.  23 

74.  58 

100.20 

l,25:j.52 


IKA 2,003.56 

lOA 5,629.40 

20 3,751.09 

21 1, 750. 87 

21 A 2,448.93 

2(  ► 6 ,  52 1 .  83 

27 2,110.27 

28 7,623.74 

2i'> 9.4.53.81 

:{4 6,  389.  86 

35 6,095.58 


Dike  .36. 


$5,085.00 


Total  net  cost 61,518.17 


Administration 2. 485. 00 

Othceand  incidental  expenses 8,538.53 

Current  care  and  repair  of  plant  iu  8erv> 

ice 2,523.21 

Steamboat  service 0, 780. 33 

Surveys 3. 005. 12 

Miscellaneous 300. 12 


18,752.81 


Total  cost  of  diko  construction ...  80, 270. 48 
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The  following  dikes  wcro  repairoil,  viz :  Q,  2, 3, 10, 1 1, 13, 13A,  13B,  14, 17, 22,  imd  34, 
Nuue  of  tlie  repairs  weru  u:cteiiiiivu ;  tlicy  consistetl,  for  the  moat  part,  of  rcnowiDg 
tlio  BiTeeniug  iiiiil  utrun^tiiuniiif;  tlio  Htrcam  cutis. 

TL«  details  of  repnira  nro  ns  folloivs,  viz :  Repairinf;  screening  on  dikes  2, 10,  II,  13, 
13A,14,  and  17;  aliglit  repairs  tr>  hnioinff  of  dike  Q;  ccinstrnc'ting  160  fe.it  of  2-row 
(like  abovo  dike  i)  to  serve  aa  an  ii-o  liruaW;  fliting  iu  thoning  to  S.  L.  W.  witliaec- 
lioual  matH  and  stone  and  extending  it  dowustreaiu  40  fuet ;  replacing  Iirokon  piles 
at  streiiiu  end  of  dike  10  nml  Htren,:;t1ieniug  the  oiitff  end  willi  2  clusterii  of  piles 
(\hi(;h  n-oto  laslieil  .and  braced  to  the  dike;  driving  a  rtnBt-cr  of  Spiles  at  tiioslreitin 
end.  of  dike  11;  drivings  pilcH  iind  roliraringv  liter  end  of  diko  22,  and  reconstructing 
137  feet  of  diko  near  tlie  slioro  cml  of  dike  34  referred  to  above.  Tbo  work  lost  by 
bigli  -water  and  driftwood  aiuoiinted  to  4T0  linear  feet,  or  about  4^  per  cent  uf  that 
coiiHtrncted  during  the  year. 

Tlie  cost  of  dike  repain  ia  given  in  tlic  fidloiving  htatemcnt: 


i  it    \i 


J» 

!»:::; 

13B 

.is'.... 

S:;::::::: 

•■■"ii:::: 

"ill 

T.U1. 

is;,-ij 

^. 

— 

.7  m. ...!.. 

"i 

:  V> 

M 

m!-i^<::::;:; 

410,  ew 

:'  180 

IJi! 

KctroBtof  iliko  repail 

AdnilulHtraUun 

Office  nmliiK-iilnilali'i 


The  Ht.ago  of  wi>ter  at  all  times  diirinR  tlio  year  Iiaa  boon  almost  iiniformlj-  below 
tbo  average.  Tlio  bigliest  stage  attained  was  I  to  3  foot  beiow  S.  H.  W.  for  foardajs 
in  tlie  early  part  of  .Inly  niid  I'orabont  two  wceka  in  the  latter  part  of  Jnne. 

The  channel  reL'tilicntion  itccomplialiod  described  m  former  reports  remained  pr.ic- 
ticnlly  unchanged  during  the  yciir. 

The  ctt'ects  of  new  work  coti^tructed  jnst  prior  to  ,ind  since  the  riose  of  the  last 
fiscnl  year,  altbnugli  not  quite  as  marked  as  in  former  years,  are  ignite  oxtcnsive  and 
show  considerable  jirogreas  in  the  direction  of  tbo  [iropoMed  improvement  oxc'ept  of 
channel  enlargement  in  front  nf  dikes  21,21  A,  and  22.  This  progreas  would  nrolio- 
bly  have  been  mure  pmuuiini'od  if  a  higher  stage  of  water  had  prevailed  for  a  longer 
period. 

The  accretiona  nmund  the  dikes  of  tlie  Cedar  City  group  havo  bniltnp to  3or4 
feet,  rednciiif!  the  arena  lioliiiid  the  dikw  and  below  S.  11.  W.  20  to  2i5  per  cent.  The 
accretions  behind  dikes  (J  nnd  Y  bave  extended  and  raiHod.  A  till  of  from  21  to  5 
feet  has  occurred  in  Hie  old  aliiugb  (Toaaodby  dike  l,and  the  accretions  behind  dikes 
S,  10,  and  11  have  built  up  slightly.  A  part  of  these  accretions  is  covered  with  a 
growth  of  willons. 

The  old  channel  above  liarkuraville.  croasod  by  dikes  17, 18, 19,  and  20.  has  filled 
np  conaiderably,  and  the  areas  behind  dikes  21, 21  A,  and  32  reduced 20  to  30  per  eent. 
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Tile  middle  bar  in  front  of  ilikts  2B,  27,  and  28  Los  been  alinoit  eatirel;  cut  nwfty, 

tbonrcha  tioliiudtbc  dikes  in  tlieoMthannet  croMeil  liy  lliem  rednced,and  tho  pr»- 
pnnetl  U6W  vli  ami  el  along  Cate  ^ans  Ztesaciti  bluff  jmrtly  ilevelojicd. 

Ti)May  12  accret.onsi  toSfeet  deep  formed  behiud  dike  29,  nlioot  20  feet  deep 
XitliindiliI[ea34nDd35,  aiii1i3or6fretdeepbeliiuddikB36. 

iN'o  data  is  pToaenteil  in  tLe  li(?coitipan}inK  tab  «6  'Of  thu  iletniU  of  change  in  cron 
eeutionfor  tlie  dikes  below  di](e22,  n9'thi:'y  are  still  incomplete. 

Datapertaining'to  tbchigLest  nod  lowest  stageB   only  at  wliirb  tbe  i 

lied  at"  " '"  fi'~i^i-  ^ri    i' — ^  j:i,„--i  i^  ■<?..„>„-■ 


Bonnded  i 


Table  lU 


IS  data  covering  ii 


No  exact  co-mpwison  canba  instituted  bet» 
for  the  different  sections  uliowu  ii  Table  III, 
entdatesjind  imderd  it'i-rL'iit  oonditiona. 

Tlie  ]i08ition  of  tbu  rei'itilied  tbuuiicl  rcfernid  ti)  in  tlie  taUlus  is  indicuti'd  <iii  II.  i. 

Tahlb  l.—Amaa  of  cro$f  irrtioai  of  Ihc  .Viaaonri  River  t»  the  riri«t(ff  of  ihe  dikta  con-    ■ 
tirucli'tl  in  Otaije  ilWliioH ,  firtl  reach,  from  fOHHrlings  made  during  Ihejiecal  j/rar  ending 
June  SO,  l>iOi;  alio  areita  of  aco«r  and  fill  reiultitig  from  ihe-diktt. 

„i^     FiUorMoiu-ia 


IKKI  '  IIM,  W 

—  I  107.  S, 

I  117.15 

I  lis. TO 


•U.'Sx 


16,680  ■ 
IT,  IS) 
16,000  ■- 


M-TSO 

26.m> 
-  ;ei,76« 

i  31. 120 
'  32,080 


61l)l>  , 

:  S0.6S6 

;  20,  IM  I 


I  p,zoo 

I  Ki.KlO 

iMRi  110.30  .  le.Kfo  ,  :!s.;hi<i 

___         ..      ...  j;.,^ 


IIT-t-l 
'  114.  Sj 

iie.4G 


100    m.Mo   ISO. 


iii9:<    toa.io    no.itHi '  2o.eiio 


1 

Sin.'e  ! 

SiDCO 

1  Tut«l.      U,t     1  Tat«l.  1    la.t 

TdUL 

'"^^    .               ,      "''■ 

IS'iSi 

Si,/l.  ■  aq.Jt.  ]  Sq.ft. 

aq.ft. 

1  46, 160 

""+iii,'j"+^".ii:i^" 

:  41. '.»8 

13.560 '+-3. 440   +2,312 

-■i.<m 

[30,400 

+MO:1.4.400'+3,11!« 

+i.P!a 

!  36.840 

-Law  +1.200     +»«o 

+9^880 

»0.760 

-|T20  1  +  3,020  1—3.840 

43.100 

43!  SM 

Vi-72o'+i:72o  uilioo 

~^'nt 

44.  MO 

-680    +1,  160  ;     -720 

-3,620 

m.WKi 

!.  1.120  +-2.28o;+-3.T6U 

+140 

1  30, 120 

+T00 

:M.460;     HMO    +2.640]     +400 

+1.100 

,  4S.300  ' ' 

1  54:720  -3. 300  _:i.J60  -2,000 

—2,' boo 

,  51.120  ■-[  1.300  -2.000  !+.2,a40 

+240 

■ni.aio!   — Bwi  — 2.B8O1    +800 

+1,040 

4>I,0U0  -f4,8«0   -^2, 080,-1, TOO 

1  w.m  ...... -.7....... 

.  8T,«»  1      40*)        +080 

+i,"Mo' 

4O.4O0  1   -IIM  :   Tgoo 

— i:i»i 

3M60[    +160'     +TiO 

T2:oM 

+M0 

:M,Mio      +24U      -i-oeo 

-160 

+no 

17.440  ■     ^^0  1     +B«0 

+],4*0 

1  37.520  l+a.'s8o'  'i-zxa 

+2:6411' 

+  2,' MO 

3»,*<0 

±0   +2.500 

+  1.680 

41.600 

.0  +-2.680 

-1.440 

1  4i.:i60 

:bO    ^2.66l> 

+240 

—1,200 

,  10.240 

*«   +2.580 

+1.120 

-80 

:i8.o«i> 

jO  ;+2.58(i 

+1.280 

+  1.200 

37.3611 

+1.660 

+2.  BOO 

1  46, 160 

"+58o'|"'r5no' 

'+2(r'>' 

-1,480  1     -3M 

—1.600 

— i.aao 

i45:t<40 

+B60  '      h  40 

+i,ouo 

+280 

44,SH(I 

-1.  la)  +1.100 

+120 

43,120 

-240  ■     -1)211 

iO 

+  80 

+200 

so:  080 

viiflo'+B:;* 

A'itN)' 

".'-Xm 

47.040 

+.1,280    +B.440 

-240 

—1:610 

i>o.::io 

.-2,3»0   +7.060 

1  52.310 

-1..H0    +0.010 

-i.wo 

1  51.150 

+1.2811    -r7.21M 

-120 

-6.800 

51.050 

-680    +8.730 

-0.840 

61,7.10 

-BO    T6,65« 

T^eo    -0.580 

..2  BOO  .  +  U,  040 

+S60 

-6,000 

-r.rii,Bb(»>auriii«iuid<)iRi 
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JuljIJl 

Dec.    5,1892  100.85 

Aur.  28,  laci  -•-  - 

May  10. 


S<.pl 

R 

KSSl 

189!! 

*1ir 

mai 

a;;b 

18 

]88;l 

a 

ibb:i 

Mar 

20.1854 

Areu  belnw  r>l 


Sw./I.    Sn.Jt. 
\i.  080  ;  65, 325 


J   +lSl>ll|  —7151 


>:75iii:iM 

1. 75  !  17. 48S 


+2,400  I  +5.645'       —40 


—5,176 


..'+3.320     +S.86«    +160 


■B«iiii]eiithoaTeai)|;ivcnu"l>clllnildlk(n"  mill"  ill  rmlilleild 

squkTi.-  riM,!  will,  h  sra  beyiind  tfas  InHiu'iwe  i>f  rhn  dikM  to  odj-  kfi 
■t  dike  22  reaulta  Iruiu  the  cnnTuaahinsnt  of  the  luiildle  Ixir. 

+  The  gain  in  nrpubi-liind  dike  is  emiwd  by  the  di-eiwiilns  erf  th 
TuhinK  uway  af  the  head  of  the  middle  har.  Thin  vili  he  liett 
and  2.  PL  m. 

TaHLE  II. 


—887  I      —887 


MikhI  hy  refBrriug  toflgB.  1 


F 

ind  of  ubsermtion 

jlncPDMe 

™,-      1         To- 

!  nell^". 

DikpBi 

.Tnne 

8.1893    Juue  11  18 
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Table  III.— Jrcoa  and  dimensions  of  cross  seel  ions  of  rectified  ofianui^l  for  different  staffta. 


Sectiou. 


Dike  13  «... 
Dik.'  C^  .... 

DikoD'... 

Dike  l»  ... 
Dikf  2'... 
Dik.'  3'  ... 
Diko  9  »  . . . 
Dike  10  "... 
Dike  11  «... 
Dikoi:P... 
Dikei:!A>. 
Dike  13  B>. 
Dike  14.... 
DikelC*.-. 


Gauge. 


Kccti  ft(^  channel  below  standaril 
hi^rh  water  =122  feet. 


July  18, 
Aug.  9, 
St>pt.25, 
Nov.  2, 
July  18, 
Aug.  «, 
Sept.  25, 
Nov.  2, 
Au;:.  9, 
Sei»t.25, 


Nov 

July 

Oct. 

July 

Oct. 

Anj; 


2, 
14, 
20, 

14. 
20, 

31, 
0<;t.  20, 
Aug.  11, 
Oct.  19, 
Aug.  11, 
Oct.  19, 
Auij.ll, 
Oct.  19, 
Julv 
Oct*. 
July 
Oct. 
J  Illy 
Oct. 
Julv 
Oct. 
July 
Oct. 


13, 
19, 
13, 

19. 
13. 
20. 
13. 
20, 
13, 
20, 


1893 


1893  , 

1893  1 

1 893  i 

1893  : 

1893  , 

1893 

1893  ' 

1893  , 

1893 

1893 

1893 

1893 

1893 

1893 

I8'.»3 

1893 

1893 

1893 

1893 

1893 

1893 

1893  ! 

1893, 

1893 

1893  ! 

1893 

1893 

1893 

1893' 

1893  I 

1893 

1893  ' 


"Til  I 


Feet. 
116.00 
110. 85 
108.  20 
107.85 
116.60 
110.  85 
108.  20 
107. 85 
110.8.'> 
108.  20 
107. 85 
115.45 
107.  70 
f  15.  45 
107. 70 
110.10 
107. 70 
111.05 
107.75 
111.05 
107.  75 
111.05 
107.  75 
116 
107. 
116 
107. 
116 
107. 
110 
107. 
116 
107. 


«.> 


Areas. 


S<i./eet. 

28,  640 
j  26,328 
!  22,400 
I  21,440 
I  26,  720 
I  27,440 
j  23.  680 
!  23, 120 
i  27,360 
t  25. 120 
!  24,320 

31.  920 

24,  400 

29,  2H0 

25,  840 

26,  880 
26,  080 
2S.  400 
23,  280 
26, 160 
23, 520 
30, 400 
26, 160 
31.  200 
27, 440 
28.  080 


Fill  or 

scour 

since 

last 

(late. 


Totwl 

till 
back. 


Per 

cent  of 

sei.'tiou 

tilled 

back. 


Dimension  and  areaA  of  rectified 
channel  for  diflercnt  stages. 


Width. 


Sq.feet.  Sq.feet. 


+2,312 

+3.928 

-i-960 


+2.312 

,+6,240 

+7,200 


8.1  . 
21.9 
21.5 


,  -720 
+3,760 
I     +560 


—720 
+3,040 
+3,  600 


—2.7 
11.4 
13.5 


75 

27,  360 

27,  520 

70 

24.  880 

28.  000 

70 

27. 200 

26, 320 

70 

26.  240 

-i2,240    -1-2,240           8.2 
+  8u0    +3,040         11.1 

+7,520         23.5 

+3,440  1       11.7 

1                 ' 

+800           2. 9 

+5,120  1       18 

+2,040         10.1 

1 

+4,240         13.9 

1 

i+3,760*[       i2 

...I     +720  ! 


1  +  2,040 


+800 
+80 


9.6 
'2.*9 


0.3 


Feet. 
1,108 
1.085 
1.075 
1,070 
1.020 
1,015 
985 
980 
1,160 
1,140 
1,140 
1, 190 
1,145 
1.240 
1,  220 
1.135 
1,060 
1,030 
1,025 
1,000 
980 
1.100 
1,040 
1,230 
1,150 
1,140 
1.115 
1.075 
1,  020 
1,120 
1,060 
1,125 
1,120 


Moan 
depth. 

Maxi- 
mum 
depth. 

Feet. 

20.4 

13.9 

6.7 

.5.5 

Feci. 
23.5 
16 

10.5 
10 

Area. 


20.7 
15.9 

9.8 

9 
12.4 

7.9 

7.2 
20.2 

6.2 
17.1 

0.7 
10.7 

9 
16.3 

8 
15 

9.3 
16.3 
10 
19.3 

9 
18.6 

9.9 
19.5 

9.4 
18.9 
10.7 
17.2 

8.6 


25.5 

18 

13 

12 

17.5 

13.5 

11 

29 

15 

26 

13.5 

17 

13.5 

21.5 

16.5 

21 

17 

37.5 

31.5 

20 

15.5 

22.5 

15 

25. 5 

12 

28.5 

19 

23.5 

13 


'Sq.fctL 
2i«22 
12,208 

7,220 

5,06t 
21,158 
IG,  174 

9,708 

8.878 
11,400 

11. 078 

8,240 
24.011 

7,(591 
21. 180 

8,881 
12,134 

0,560 
10, 727 

8.310 
14.901 

9,177 
17.923 
10,395 
2.1,805 
10,4r*0 
21,219 

li,o:to 

20,005 
9.4151 
21,160 
11,327 
19,  t{45 
9,652 


OSAGE   CHUTK   DAM. 

Ai'tcr  tho  c(>m]>lotion  of  dikes  17  A,  18  A,  and  19  A  it  was  evident  that  their  efToct 
did  not  reach  far  enough  below  tho  last-named  dike  to  entirely  prevent  tlie  How 
from  tlie  Missouri  into  Osage  Chute.  I  was  accordingly  directed  by  you  to  cou- 
struet  tho  low-water  dam,  referred  to  under  tho  heading  of  "  Projects,"  between  tho 
head  of  Dodds  Island  and  Osage  l*oint,  for  the  purpose  of  preventing  a  further 
doveh>]»inent  of  the  Osage  Chute  channel  and  of  confining  tho  whole  discharge  at 
low  water  to  the  proposed  rectified  channel  in  frcmt  of  IJarkersville. 

The  plan  and  sections  of  the  dam  are  shown  on  PI.  iv  and  its  location  on  Pl.*"l. 

The  distance  between  tho  shores  ends  on  the  line  of  the  dam  is  2,'125  feet  and  the 
lenirth  of  the  dam  proper  1,525  feet.  Its  general  eh'vation  corresponds  to  110  leot 
on  the  Kwing  gauge,  or  about  2  feet  above  S.  L.  W. 

The  foundation  of  tho  dam  is  a  woven  mattress  sill  60  feet  wide,  of  tho  standard 
type  used  for  revetment,  li<'avily  ballast(^d.  The  sill  e.\tend8  acro.ss  tho  entire  open- 
ing Iroui  Osago  Point  to  the  head  of  Dodds  Island,  a  distance  of  about  2,300  feet,  at 
both  of  which  points  the  bank  is  i»rotecte(l  by  revetment.  A  portion  of  the  sill  across 
Ihtr  bar  at  the  head  of  Dodds  Island  is  at  a  higher  elevation  than  that  of  tho  top  of  the 
dam  and  has  a  width  of  50  IVet.     Its  purpose  is  to  prevent  the  dam  being  Hanked. 

The  <lam  cousists  of  one  uv  more  courstjs  of  continuous  woven  mattress,  or  frame 
mattress,  ballasted,  each  succeeding  course  being  narrower  than  the  preceding  one. 

Before  proceeding  with  the  con.struction  of  the  <iam  llio  bank  of  tho  Missouri  River 
at  Osiige  Point,  for  a  distaiwe  ot  500  feet,  was  protected  by  revetment.  This  work 
Avas  begun  October  3.  At  tho  same  timo  2  rows  of  piles,  15  ieet  apart  in  10-foot  bents, 
were  driven  or  sunk  across  the  waterway  on  the  ])r()posed  line  of  the  dam  for  tho 
l)ui']K)8e  of  facilitating  mattress  constru<tion  and.  al'ti'r  tho  mattress  was  sunk,  of 
holding  it  in  ])lace  until  bedded. 

The  pih's  at  the  west  end  for  a  distance  of  180  feet  were  driven  so  that  their  tops 
would  be  on  a  grade  rising  from  the  cr»-st  of  the  dam  to  the  top  of  tho  bank.  They 
were  subsequently  braced,  forming  a  2-row  ])ernieable  dike.  The  remainder  of 
the  i)ilrs  were  driven  so  as  to  stand  about  8  feet  above  the  crest  of  tho  dani.  After 
the  completion  of  the  dam  they  were  cut  down  to  its  elevation.     As  soon  as  the  revet- 
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mcnt  mattress  at  Osago  Point  was  coinploted  and  sunk  the  sill  was  begun  at  the  Point 
anil  carried  across  the  clianmd  up  on  the  opposite  bar. 

Three  small  mattress  boats  were  used  in  its  construction,  one  placed  above  the  row 
of  piles,  one  between,  and  one  below  them.  It  was  generally  sunk  as  rapidly  as 
woven.  To  prevent  the  mattress  from  being  rolled  up  or  swept  away  by  the  current 
three-eighth-inch  wire  cables  were,  attached  to  it  and  carried  to  mooring  piles  X)laced 
above  the  dam.  These  transverse  cables  were  connected  in  tlie  usual  manner  with 
three-eighths  iuch  cables  woven  into  each  selvage  and  to  two  intermediate  longi- 
tudinals of  the  same  size.  A  scour  of  2  or  3  feet  occurred  over  a  distance  of  about  250 
feet  near  the  middle  of  the  chute  ahead  of  the  sill  as  it  was  carried  forward. 

The  construction  of  a  frame  mat  about  2  feet  thick,  to  form  the  lirst  course  above 
the  sill,  was  started  about  a  week  after  the  latter  was  begun.  When  this  mattress 
was  completed  it  was  not  considenMl  practicable  to  lower  aboiit  250  feet  of  it  situated 
near  the  middle  of  the  channel  on  account  of  the  swift  current.  That  amount  of 
frame  mattress  was  therefore  taken  up  and  replaced  by  Avoven  mattress.  The  other 
(ronrses  of  mattress  for  this  part  of  the  dam  are  also  of  the  woven  type  excepting  the 
top  course,  which  is  a  frann^  mattress. 

After  completing  the  mattress  work  the  dam  was  thoroughly  covered  with  stone 
riprap.  The  mattress  sill  was  then  extended  over  the  bar  to  the  liead  of  Dodds 
Island,  which  was  revetted  for  a  distance  of  about  260  feet  above  and  the  same  dis- 
tance below  the  sill.  The;  work  was  entirely  completed,  including  the  permeable  dike 
at  the  Avest  end,  December  6. 

During  the  construction  of  the  dam  about  150  feet  near  the  east  end  settled  from 
2  to  3  fi'et,  and  about  a  month  after  its  completion  70  feet  immediatelv  outside  of 
the  dike  at  the  west  end  settled  nbout  4  feet.  In  each  instance  the  sun\cvin  portion 
was  brought  u]>  to  the  level  of  the  rest  of  the  dam  by  filling  in  with  brush  and  stone. 
ITie  settling  reierred  to  was  probably  caused  by  parts  of  the  sill  not  being  sufficiently 
b«allasted  to  cause  it  to  sink  to  the  bottom  whenever  rapid  scour  under  the  mattress 
occurred. 

The  discharge  of  the  Missouri  River,  just  before  the  construction  of  the  dam  was 
begun,  amounted  to  about  27,500  cubic  feet  per  second,  45  per  cent  of  which  Howed 
into  Osage  Chute.  On  the  completion  of  the  dam  the  Avhole  discharge,  excepting  a 
very  small  i)r<)portiou,  estimated  at  5  per  cent,  parsed  through  the  main  channel  of 
the  river,  which  was  deepened  by  scour  1  to  2  feet. 

The  extent  and  cost  of  the  work  are  given  in  the  following  statement: 


ClasH  ami  extent  of  work  and  quantities  of  materials. 


Itevetmcnt  at  ahore  ends,  1,014  linear  feet. 

Weaving  54,4H1  square  feet  of  mattress : 

Labor  ami  .subsistence 

340.5  cords  brush 

12,000  feetg-inch  wire  cable 

124  il  inch  chimps 


BallaHtinjJC  54,4S1  sq^unre  feet  of  mattress  : 

Labor  and  subsist<;nce 

495  cubic  yards  stone  riprap 


Gradin;;  bank  with  liydraulic  pile-sinker,  200  linear  feet,  1,582  cu- 
uic  yards: 

Labor  and  aiibsistenco 

100  bushrls  coal 


(Jradinjr  bank  with  shovels,  720  linear  feet,  1,533  cubic  j'ards; 
Labor  and  Mubsist<'nce 


Price  of 
materials. 


$1.  63846 
.00953 
.04 


1. 130672 


.127 


Jiallastiutr  20,820  s(iiiare  feet,  945  linear  feet  of  graded  bank  with 
stone  rii>rai>: 

Labor  and  subsistence 

'JOO  ciibii-  vards  stone 


'J'otal  <<>st  (»f  revt^tments 

Sill  across  hi>jh  bar  759  linear  feet,  07,950  square  feet  of  mattress. 

Labor  and  Hubsistcnce : 

Weaving  mat  rcss 

Jiallastinir  mattress 

Material : 

238  <ords  brush   

'.VX',  <Mil)]c,  yards  stone 

8,200  feet  ^inch  wire  cable 

Total  cost  of  sill 


1. 130672 


1.  63846 

1. 130672 

.  00953 


Cost  of 
each  class 

of  work 

and 
material. 


$492.  74 

557.  89 

114.  36 

4.96 


132. 
559. 

16 
68 

94. 
12. 

84 

70 

154. 

06 

208.  83 
1, 017.  60 

347. 97 
167.  23 

389.  95 
444.  35 

78.15 


Total. 


$1, 169. 95 


69L84 


107.  51 
154. 06 


1,  225. 83 


3,  349.  22 


1, 427. 65 
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MURRAY8   BEND   RKVETMENT. 

The  curvature  of  Hurrays  Bend  is  irregular.  When  the  river  is  above  a  3-10 stage 
the  main  flow  follows  the  concave  hank.  At  lower  stages  the  channel  leaves  the 
bank  in  the  upper  i>art  of  the  bend,  crosses  to  the  tow-head  and  returns  to  the  main 
bank  at  the  mouth  of  Cedar  Creek. 

For  the  period  included  betwe(;n  the  surveys  of  April,  1879,  and  September,  1893, 
the  area  of  erosion  amounted  to  1.091  acres,  having  an  average  width  of  2,992  feet 
and  a  maximum  width  of  about  a  mile.  This  is  exclusive  of  the  erosion  of  sand  bar 
at  the  lower  end  of  the  bend,  amounting  to  151  acres.  During  1893,  prior  t-o  extend- 
ing the  revetment  in  September,  the  area  of  erosioiF  in  the  lower  4,500  feet  of  the 
bend  amounted  to  20.5  acres,  having  an  average  width  of  154  feet  and  a  maximum 
width  of  310  feet. 

In  pursuance  of  your  iustrnitious  to  proceed  with  the  work  of  revetting  the  part 
of  the  bend  below  the  revetment  of  1893,  a  working  party  was  organized  and  sent 
to  the  bend  September  20,  and  a  second  one  October  2. 

The  length  of  the  bank  which  it  was  proposed  to  protect  is  6,867  feet.  The  lower 
6,000  feet  is  composed  of  fine  sand,  or  sand  with  layers  of  loam,  and  the  upper  900 
feet  of  sand  and  occasional  layers  of  gumbo.  The  latter  part  was  graded  to  a  slope 
of  about  1  on  2i,  the  foruuT  to  slopes  of  from  1  to  2^  to  1  on  2f . 

With  the  excepticm  of  175  feet  which,  on  account  of  shallow  water,  was  inaccessi- 
ble to  the  plant,  the  bank  was  graded  by  hydraulic  pile-sinkers  Nos.  4  and  6.  File- 
sinker  No.  4  is  provided  with  a  Knowles  du]>lex  pump  with  outside  plungers  7 
inches  diameter  by  II  inches  stroke  and  14-inch  steam  cylinders.  The  water 
connections  between  the  pump  and  play  pipe  consisted  of  68  feet  of  4-inch  wrought- 
iron  pipe  with  two  quarter  and  two  eighth  bends,  and  36  feet  of  4-inch  rubber  hose. 

Pile-sinker  No.  6  is  provided  with  a  Worthington  duplex  pump  with  inside  plung- 
ers 7  inches  diameter  by  10  inches  stroke  and  12-inch  steam  cylinders.  The  actual 
stroke  of  this  pump  is  9  inches.  Tlie  water  connections  between  the  pump  and  the 
play  pipe  consisted  of  39  feet  of  4-in<h  wrought-iron  pipe  with  two  quarter  and  two 
eighth  bends,  and  Hiy  feet  of  4-inch  rubber  hose.  A  4-loot  play  pipe  with  ring  nozzles 
was  used  with  each  ])ump. 

The  following  are  the  results  of  hydrauli<'.  gra<ling  for  the  lower  5,667  feet  of  bank. 

Details  of  hydraulic  grading ^  Mwrays  Bend  revetment,  1893. 
[Worthington  duplex  pump,  7  by  10  by  12  iiicbea.] 


Date. 


Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

0<;t. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Nov 

Nov, 

Nov 

Nov 

Nov 

Nov 


12. 
13. 
U. 
IG. 
17. 
18. 
19. 
2t». 
21. 


20. 
27. 

28. 

:a. 
1 . 

:j  . 

4  . 

«; . 


I  DiaiiiO- ' 

I  tcr  of  '     Pum]> 

ring     ,  pressure. 
,  iioz/lc. 


Total 
theoretic 
nl  pump 

(lis- 
chargc. 


Inchcg.     Pounih.     Cu.  yds. 

^-^               no  '430 

110  430 

110  430 

117  I  441 

110  :  439 

117  432 

116  441 

119  440 

117  154 
110  374 

118  424 

120  454 

117  ;  45:5 

120  452 

120  460 

124  481 
122  458 

125  485 
125  493 
125  1  369 
125  199 


1 

1  <; 
I '. 

1  'I 

1  .'■ 

Hi 
1  1 
\(i 
1  .•> 

I  a 


1.1 
1  > 

Hi 
I  '. 

1  r> 
I  -. 
1 11 


I  1 
id 
I  \ 

1  I! 

1  r, 
1  (t 

Va 

1 .', 

1 1; 
I  -> 
10 
I '. 

la 


Actual 

time 
grading. 


Total 


Earth 


Hrft.  mill 

6  30 

6  30 

6  30 

6  40 

G  38 

6  32 

6  40 

6  39 

2  20 

5  39 

6  25 
6  52 
6  51 
6  50 
6  57 
7 
6 
7 
7 
5 
2 


06 
55 
00 
07 
20 
52 


Height    ;  Length     q"a«tity   ™/^\^  ^^^^ 


of  babk.    of  grade 


Lin.  feet. 
16^ 
17i 
18 
16 
15 
16 
16 
17 
17 
17 
16 
20 
20 
20 
20 
20 
19 
19 
18 
18 
15 


JAn.  feet. 
100 
140 
160 
150 
178 
160 
167 
125 
50 
138 
204 
150 
110 
120 
108 
136 
136 
120 
110 
119 
138 


of  oartfi 
moved. 


Cu 


yds. 

316 

477 

464 

1,040 

1,090 

864 

809 

661 

254 

502 

646 

915 

1,056 

1,378 

922 

1,156 

1,388 

1,200 

990 

902 

750 


yard  of 
water. 


Cu.  yds. 
0.73 
1.11 
1.08 
2.36 
2.48 
2.00 
1.83 
1.50 
1.65 
1.34 
1.52 
2.01 
2.33 
3.05 
2.00 
2.40 
3.03 
2.47 
2.01 
2.44 
3.76 
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IhiailH  of  hydraulic  grading y  Murrays  Bend  revetment ,  1S93 — Continued. 

[Knowlt's  dui)lcx  pump,  7  by  10  by  14  InchcM.j 


Date. 


0 


lU. 
11. 
12. 

i:j 

H. 
10. 
17. 
18. 
II). 


V.i\. 
Ort. 
Oct. 
('<t. 
(Ut. 
( »ct. 
(ht. 
(  it. 
Oct. 
Oct. 
Oct.  20. 
Oct.  HI  . 
Oct  IT) . 
Oct.  2!'. 
Oct.  27 
Oit  2rf. 

Oct.:;(». 
Oct.:ji. 
Ni.v.  1 . 
Nov.  2 . 
Nov 
Nov. 
Nov. 
Nov. 


4 


!  Diamo- 
tcr  of 
1    ring 
!  nozzle. 

rumi>    , 
prchsurc. 

J'oundn. 

Total 
theoretic- 
al pump 

dia- 
charge. 

Cu.  yds. 

Actual 

time 
grading. 

1 

Height 
of  bank. 

Lin.feet. 

Length 
of  grade. 

Lin.feet. 

Total 
quantity 
of  earth 
uioved.   j 

i 

Earth 
moved  by 
one  cubic 
yard  of 

water. 

i  Incliett. 

Hrs.  min. 

Cu.  yd». 

(Si.  yds. 

'        H 

m 

554 

7    16* 

16 

80 

306 

.53 

n 

100 

517 

G    47 

16 

80 

284 

.53 

n 

100 

575 

7    20 

16 

120 

435 

.76 

n 

100 

511 

7    06 

16 

170 

526 

.97 

1 

12:j 

518 

7    12 

16 

160 

895 

.76 

1 

110 

475 

7    02 

16 

70 

319 

.67 

i     1 

110 

473 

7    00 

16 

96 

76C 

1.64 

if 

120 

503 

7    00 

16 

100 

685 

L16 

120 

476 

7    03 

16 

170 

770 

1.62 

120 

4H4 

7    10 

16 

125 

517 

1.07 

^ 

120 

479 

7    06 

16 

125 

453 

'             .95 

;     it 

ij 

120 

4!>4 

7    19 

16 

200 

728 

1.47 

123 

194 

2    47 

15 

50 

274 

1.41 

5 

125 

517 

7    25 

15 

130 

606 

L.17 

1 

125 

518 

7    34 

15 

135 

700 

1.35 

125 

529 

7    35 

15 

150 

1.003 

1.90 

in 
IT 

125 

421 

G    21 

IBi 

GG 

383 

.91 

1.1 

125 

457 

7    00 

18 

90 

870 

1.90 

115 

480 

7    07 

16 

100 

972 

2.02 

125 

488 

7    00 

16 

85 

812 

1.68 

125 

510 

7    39 

17 

160 

1,283 

2.48 

125 

518 

7    40 

16 

145 

1.367 

2.64 

125 

453 

6    43 

15 

170 

1,396 

3.08 

125 

221 

3    10 

15 

65 

508 

2.39 

Totnl 


20. 140  ■     294     15 


5.6G7         34,038 


JiiHumr  of  hgdraulir  grading. 


ruinj). 


I      Bank 
grad<»d. 


.  Time  of 

grader  in 

service. 


Time 
actually 
jLirading. 


Hank 
^ra<le<l. 


Hank         Earth  Bank    I  Average 

■gr.ided  by  graded  in.  gra<led  in"    coat  of 


one  cubic 

yard  of 

water. 


one  dav 
of   • 
8  hours. 


t>no  day 

of 
8  hours. 


grading 

1  eabic 

yard. 


Lin.   ft. 
KiiowlcH  (lu]ilex ...         2,  002 
Wortliinjiton    du-  i 
pU-x '      f2,S25  1 


llrs.       lira.  min.    Cu.ytU.     Cu.  jidg.      Cu.j/dn.  I   Lin.  ft.  • 


Kuowh'n  duple.v. . 


:810 


128 

100 
50 


11. *{     42 

13)     53 
10    40 


8.851 

17.  780 
7.407 


1.  lUO 


553.  2         125. 12     $0. 036.128 


*  .-»}iudy  lojim,  witli  streak.**  of  gumbo. 

*  rrin<'ipally  v<Ty  line  sand  :  top  8oil  sandy  loam. 


2.034  880.0  .       141.25 

2.209  ■■     1.0.5.-<.  1  I       120.00 


t  Saiul  and  sandv  loam. 


.025747 
.018011 


The  mattress  cxtciuls  to  S.  Ti  W.  'Vhv.  width  of  tho  tt])por  3,527  feet  is  64  feet  and 
of  tlio  lower  3,310  f(»«;t  from  OS  in  72  feet.  It  is  woven  by  tlireo  gangsin  4  seetions,  tlie 
Icnj^-ths  c»f  which  are,  3, 1()3,  2.051, 1,3(>5,  and  033  feet.  I^ap.s  of  from  75  to  80  feet  were 
made  :it  each  of  tlio  eontijxiions  wectionH  of  mattre.s.s,  also  at  the  junction  of  the 
upper  section  with  that  of  the  revetment  of  1S93.  The  sliore  <'d«^o  of  the  mattress 
Avas  woven  around  anchor  ]>iles,  ]>laccd  10  feet  apart,  and  th'>rou<ijhly  covered  with 
fetono  bjillast.  About  0.57  cubic  yards  of  stone  were  used  for  ballasting;  100  square 
fectof  mattrass.  Thomnttress  was  com))Ieted  October  28.  The  upper  bank  was  bal- 
lasted to  S.  H.  W.  with  0.9  of  a  cubic  foot  of  a  stone  rijjrap  per  square  foot.  On 
account  of  tlic  sandy  character  of  the  bank  in  the  lower  3,500  feet  of  the  bend,  a 
covering  of  straw  from  1  to  2  indies  thick  was  laid  on  tho  face  of  the  slope  up  to  a 
half  sta;X0  before  placin<^  tho  ballast.  Tho  ballasting  of  the  bank  was  completed 
November  18. 


APPENDIX  YY — REPORT  OF  MISSOURI  RIVER  COMMISSION.       3147 


Th*?  following  Htatement  shows  tlio  cost  and  extent  of  the  work  in  detail : 


Class  and  extent  of  work  and  quantity  of  material. 


Sink  in:;  077  anelior  ])ilea: 

Labor  and  HubHistence 

11.214.  linear  feet  native  oak  piling 

G.04:i  linear  feet  cypresH  piling 

I.;i6  pounds  8  by  g  inch  8])ikc8 

200  uonnds  7  by  g  inch  spikes 

409  uusbels  coal 

Weaving  7,1"2  linear  feet,  479,300  square  feet,  of  mattress: 

Labor  ami  subsistence 

2,870.r>  cords  brusli 

127,560  feet  of  g  -inch  wire  cable 

9,150  pounds  J-inch  wire  cable 

1  012  jl  inch  clamps 

256  |-inch  clamps 

240  pounds  No.  1 0  wire 

Ballasting  470,300  s<^uaro  feet  of  mattress: 

Labor  and  subsistence 

2,723.5  cubic  yards  stone  riprap 

Grading 6,692  linear  feet  of  bank,  1,613  cubic  yards,  with  shovels: 

Labor  and  subsistence 

Grading6,692  linear  feetof  bank, 35,563cubic  yards,  with  hydraulic 
pile  sinkers: 

Labor  ami  subslstenco 

1,416 .25  bush«'Is  of  coal 

Ballasting 6, 867  linear  feet,  285.484  square  feet,  of  gradetl  bank: 

Labor  and  subsistence 

9,279.5  cubic  yards  stone  riprap 


Price  of 
material. 


$0. 10868 
.  1.H5703 
.02327 
.  02367 
.127 


1.63846 
.00953 
.04 
.04 
.08 
.0309 


Cost  of 

each  class 

of  work  and 

material. 


$612.  57 

1,218.74 

820.  05 

3.16 

4.73 

51.95 


Total. 


1.130672 


3, 030.  03 

4, 703.  20 

1,215.65 

306.00 

40.48 

20.48  : 

7.42  I 

1.021.20  I 
3, 079.  39 


$2,711.20 


570.  04 


127 


^•1 


1. 130672 


Net  cost 

Mi.scellaiieoiis: 

Ailministration 

()nic«i  and  incidt'ntal  expenses 

Current  care  and  repair  of  plant  in  service. 

Steanib(uit  service 

Surveys   

Incidentals 


Total. 


820.  91 
179.  86 


1,  562.  43 
10,  492.  07 


0.  383.  26 

4, 100.  59 
570.04 

000.77 

12,054.50 
29, 820. 36 


1,  204.  61 
1,715.26 
1.223.05 
3,  286.  80 
1, 485.  90 
174.  57 


;  9.  090. 19 
38^910.  55 


In  the  spring  of  1^94  about  11,000  square  feet  of  the  upper  bank  protection  were 
damaged  during  high  stages  of  water  by  wave  action  and  surface  drainage.  This  was 
repaired  in  M:iy,  by  removing  some  of  the  stoue  ballast  and  fairing  up  the  faceof  tlio 
slope  by  a  filling  of  straw  and  brush.     The  cost  of  the  repairs  amounted  to  $125.58. 

CONSTJiUCTIOX    MATKKIAL. 

The  quantities  of  construc'tion  material  on  hand,  procured  and  disposed  of,  also 
the  cost  per  unit,  are  shown  in  the  following  statement.  The#average|C08t|is  for  the 
year:  it  includes  the  purchase  price  and  all  expenses  of  every  kind,  excepting  tow.ige 
incurred  in  inspecting,  handling  and  receiving  each  kind  of  material;  also  the  value 
of  the  material  on  hand  at  the  end  of  the  last  liscal  year: 

Statement. 


(.'lass  of  matrrinl. 


On  hand 

June  30, 

1893. 


Jirusli cords.. 

Stone cubic  yard.s. . 

g-inch  wire  cable* feet. . 

>V  bite-oak  pibs linear  feet. . 

Nativ(^  (tuk  piles do 

Cyi)ress  ]»ib  h do 

H  by  g  iiicli  spikes ponnds.. 

7  by  g  in»  li  H])ik(s do 

30rf  win'  nails do 

20(1  wire  nails do 

ft-;n<h  H(^uarc  iron do  . . . 

jCo.  KJwire do 

Xo.  10  wire <:o 

Yellow,  pirn;  lumber feet,  B.  M. . 

Coal bushels.. 

AVood cords . . 

JIueh  round  bolls ])<uinds..: 

}ij-inch  wa.sbtrs number. .  j 


212 

1.112 

95,  780 

40.  254 

15. 750 

29,  998 

1.465 

900 

645 

1.255 

2,  850 

3.748 

5.989 

267,  874 

1,400 


l*rocure<l 

during 

fiscal  year 

ending 

.J  un  e  30, 

1894. 

11,059.5 
21,945 
205,  000 


96,  731 

255,  000 

15.000 

5.400 

4,800 

1.000 

5.039 
17,  096 

375.' 21*6"" 
03, 956.  25 
35.8 
37,218 
24.  OUO 


Expended 

during  fis- 
cal vear 
en<ting 
June  30, 

On  hand 

June  30, 

1894. 

1894. 

'     11,271..'^ 

22.  758.  7 

298.3 

300  840 

14.  597 

31,  657 

94,  008 

18.  473 

67.  450 

217.  548 

4.759 

11,706 

275 

6,025 

1,930 

3,515 

827 

1,428 

7.889 

15.668 

7,176 

3,277 

2,712 

301,  957 

341, 133 

05,  002.  75 

293.5 

17.8 

18 

21,204.5 

16,013.5 

14.  843 

9.157 

Cost  per 
unit. 


$1. 63846 
1. 130672 
.  00953 
.17008 
. 10868 
.135703 
.02327 
.  02:^67 
. 02155 
.  0235 
.01857 
. 02557 
.  03(»9 
.0222953 
.12958 
3.359 
. 02552 
. 00383 
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The  bmsli  was  procarcd  by  hired  labor  and  towed  an  average  distance  of  37  miles. 

Tlie  other  materials  were  procured  by  purchase  in  the  open  market.  The  number 
of  cubic  yards  of  stone  furnished  at  dift'erent  points  was  as  follows,  viz:  8,388  on  the 
river  bank  in  Murray s  Bend;  1,081  on  barges  at  Jefferson  City;  1,908  on  barges  1 
mile  above  Jefferson  City;  5,490  at  the  mouth  of  Morean  Creek,  of  which  3,753  were 
on  barges  and  1,737  on  the  river  bank;  803  on  the  river  bank  at  the  mouth  of  the 
Osage  River,  and  3,675  on  bargesione-half  mile  below  Bonnets  Mill,  Mo. 

All  the  native  oak  ])iles  were  delivered  on  barges  as  follows,  viz:  8,960  linear  feet 
in  Mort^au  Creek;  77,754  linear  feet  at  Bonnots  Mill,  and  10,0^  linear  feet  on  the 
work. 

The  cypress  piles  were  delivered  on  the  ground  at  the  Bonnots  Mill  yard.  The  fol- 
lowing is  a  brief  8yno])sis  of  the  specifications  under  which  thev  were  furnished: 

*'  Piles  to  be  sound,  lives  fresh-cut  red  and  yellow  cypress ;  bark  removed ;  limbs  cut 
off  close;  butts  sawed  off  square;  taper  gradual;  no  button  heads,  short  bends  and 
twists,  or  numerous  or  rotten  limbs;  not  over  1  inch  out  of  wind  in  4^  feet  of 
icugth;  ])oiiit  diameters  from  8  to  11  inches;  butt  diameters  of  piles  30  to  40  feet  long, 
from  13  to  19  inches;  40  to  50  feet  long,  16  to  19  inches,  and  over  50  feet  long,  16  tol9i 
inches.  No  pile  to  have  less  than  7  inches  of  heart  at  point;  piles  13  to  14  inches 
butt  diameter,  1-inch  siip  ring  allowed;  14  to  18  inches  butt  diameter,  1^-inch  sap 
ring,  and  over  18  inches,  2-inch  sap  ring."  8ome  of  the  piles  over  40  feet  long  having 
only  12  inches  of  heart  at  the  butt  were  accepted  on  account  of  being  in  other 
resi>ects  of  superior  (piality.  The  lumber  for  dike  bracings  is  all  heart  long,  leaf  yel- 
low i»ine  and  Avas  delivered  on  the  railroad  track  at  Bonnots  Mill. 

STEAM  no  AT   8KRV1CE. 

The  towing  of  material,  moving  of  plant,  and  other  steamboat  service  was  per- 
formed by  the  steamers  n'»i.  StonCy  yfeluainaf  DorriSj  John  It.  Hugo^  and  2*in  Oak, 
The  Huffo  and  I'iii  Oak  were  chartered  in  the  fall  when  the  low  stage  of  water tnade 
it  necessary  to  have  boats  of  very  light  draft.  The  charter  price,  without  fuel, 
of  the  former  was  $40  and  of  the  latter  $25  ]>er  diem.  In  conducting  s])ring  opera- 
tions the  Melusina  was  employed  for  about  five  weeks,  the  Dorrh  for  nine  days,  and 
th<*  John  li,  Hugo  for  about  two  days.  The  total  cost  of  steamboat  service  amounts 
to  $21,429.71. 

Besides  the  towing  shown  in  the  accompanying  table  the  Wm.  i^^one  performed  the 
following  service,  at  a  cost  of  $2,3X3.07.  viz:  Raising  two  sunken  barges  and  two 
pile-sinker  cross  boats;  pulling  3  ]>ieces  of  plant  off  the  ways  and  getting  1  stranded 
barge  alloat:  pulling  snags  in  Murrays  Bend;  assisting  the  sunken  steamer /'ati«itce; 
washing  out  deposit  at  the  foot  of  the  launching  ways,  and  working  at  washing  out 
the  Bakersville  crossing. 

Th<^  following  stat«*ment  shows  the  extent,  cost,  and  classification  of  service  per- 
formed by  each  boat  for  the  first  half  of  the  fiscal  year: 

Statement, 


Classified  service  in  ton  miles. 


^anie  of 
boat. 


I 


Mis-  I  Dis- 

j  j  ons. .  I  I    ice. 


Total. 


Num- 
ber of 
(lays 
em- 
ploy- 
ed. 


Cost 

per 

diem. 


Cost 

per  ton 

Diile. 


Wm.  Stone. . 

Dori.s 

M<>liiHina. .. 
IMn  Osik 


:M5,013 
116.477! 
104,  570 

87    12*J: 

JormR.  Hugo  14l!  471        697    r>;0S4    1.848  24^447    67  391      2, 970  243.' 1>08 


167.701,3,700   7.013  24,280!  9, 7.')7  69,712  32.850 

.  11.57:{24.7,''.0  12,867   6.905,  6.252  25,015  29,115 

.     5,  342  13, 78.')  12,  162  11,  l.'iO  12,  OU  22, 181  27.  945 

29, 643  11. 810   2.989       693    1.873  32,354  7.740 


70,';  $101. 7685  $0.02282 
136  'i     19.0096     .02219«l 
l.'^l    I    21. 30771 

28.4122 

51.  6380 


Coal, 

per  ton 

mile. 


0.<»6020 
.054084 


72 

58 


.0307661  .073203 
.023894      (♦) 
.012279!  .021783 


Total  . .  3:>r>,  730  54. 702  40. 115  44,  876  54,  343  21G,  653  UK),  620  867, 099, 


*  I'sfd  roal  and  wihmI  .  prinoiimlly  tho  latt4'r. 

Note.— The  columns  headed  "brush.  '  *   atone."  "i)ilini;,"  and  "miscellaneous,"  are  cxclnsiveof 

the  wci^jht  of  tin*  jarryin^  barjres  and  the  towboats:  that  headed  "miscellaneous"  includes  plant 

'uuiber  and  otlu-r  ]»lnnt  material:  aNo  coal,  ]>r«>viHions.  etc.     Empty  barges*  are  barcea  sent  .to  stone 

luarricM.  brush  ])atcli«>H.  or  pil<«  vard«  fur  material:  plant  covers  the  moving  of  plant  between  d if- 

'.'urent  localities.     The  weight  and  travel  of  the  towboat  are  not  included  in  any  of  the  computations. 


COXSTUfCITION,    HEPAIH,    AND    CAKK    OF    PLANT. 

Plant  conntru('tion. — A  third  sot  of  ei«rht  storage  trarks  600  feet  long  wan  con- 
;tni(t(>(1  at  the  boat  yard  to  accoiiiinodate  the  new  ]>]ant,  and  the  switch  track 
extended  127  feet  to  connect  with  it. 
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Ten  frame  barges  were  constracted  in  accordance  with  plans  prepared  at  your 
office.  These  barges  are  100  feet  6  inches  long  by  25  feet  wide  by  5  feet  10  inches  deep 
amidships.  The  frames,  cavils,  plaukshears,  and  grab  streaks  are  white  oak  and  the 
other  parts  long-leaf  yellow  pine.  The  latter  material  was  used  as  it  was  not 
possible  to  get  siiflicient  supply  of  oak  expeditiously  or  at  a  reasonable  price.  ^  The 
harges  were  constructed  in  two  lots  of  5  each.  The  first  lot  was  constructed  during 
the  summer  on  tlie  storage  tracks,  the  second  lot  in  the  fall  on*temporary  ways 
erected  for  the  purpose  on  the  bar  in  front  of  the  woodworking  mill.  Two  of  the 
latter  barges  were  transferred  to  the  Gasconade  division.  The  following  otate- 
meiits  show  the  cost  of  labor  and  material  for  each  lot  of  barges : 

First  lot  of  100-foot  barges: 

36,285  feet,  B.  M.,  white  oak $1,359.11 

153,832  feet,  B.  M.,  long-leaf  yellow  pine 3,372.26 

13,514  pounds  iron,  assorted  sizes 253.28 

8,845  pounds  spikes,  assorted  sizes 231.  74 

2.141  pounds  nails,  assorted  sizes 47.64 

12  pounds  white  lead .80 

850  pounds  mineral  paint 11.33 

118  gallons  linseed  oil 58. 11 

35  carriage  bolts .52 

6,037  washers 23.73 

142  ])ounds  washers '   7. 10 

3,817  pounds  oakum 225.01 

223  pounds  sheet  lead 10.78 

164  pounds  nuts 5. 42 

Cost  of  material $5,606.83 

Machine  boat,  labor,  subsistence,  and  supplies i^07. 34 

Sawmill,  labor,  subsistence,  and  supplies  547.55 

Ship  carpenter,  labor  and  subsistence 7,875.71 

Calkers,  labor  aud  subsistence 1, 377. 49 

Common  labor 511. 08 

Liaunching,  labor  and  subsistence 159.82 

Handling  and  inspecting  lumber  and  material 775.57 

Cost  of  labor,  subsistence,  and  supplies 11, 554. 56 

Total  cost 17,161.39 

Cost  per  barge 3,432.28 

Second  lot  of  100-foot  barges: 

36,285  feet,  B.  M.,  white  oak 1,359.11 

153,832  I'eet,  B.  M.,  long-leaf  yellow  pine 3,372.26 

13,452  pounds  iron,  assorted  sizes 272.27     * 

8,282  pounds  sjdkes.  assorted  sizes 216.  99 

2,365  pounds  nails,  assorted  sizes 52.  62 

13  pounds  white  lead .89 

510  pounds  mineral  ])aint 6.  80 

155  gallons  linseed  oil 76.31 

11  carriage  bolts .16 

5,718  washers 22.47 

245  pounds  wasliers 12.  25 

3.142  pounds  oakum 185.22 

138  pounds  sheet  lead 6.  67 

Cost  of  material 5,584.02 

Machine  boat,  labor,  subsistence,  and  snpplies 267. 11 

Sawmill,  labor,  subsistence,  and  supplies 590.26 

Shii>  carpenter,  labor  an<l  subsistence 6,  251.  03 

Calkers.  labor  and  subsistence 1,  461.  39 

I^aunehing.  l.ibor  and  subsistence 225.  03 

Common  labor 817.  03 

Hand  ling  and  ius]>eeting  lumber  and  material 775.  58 

Cost  of  labor,  subsistence,  and  supplies 10,  487. 46 

Total  cost 16,071.48 

Cost  per  barge 3,214.30 
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The  cost  of  the  first  lot  was  made  greater  than  that  of  the  second  by  the  faOtt 
dealers  to  furnish  lumber  on  time,  and  also  for  the  reason  that  the  storage  tri 
were  not  as  convenient  for  construction  as  the  ground  in  front  of  the  milL 
latter  site,  however,  being  overflowed  by  the  Jnno  rise,  was  not  sufficiently  d 
x>ut  to  be  used  for  such  a  purpose  till  after  the  first  lot  of  barges  was  completed 

Th'e  cabin  of  the  ofKce  boat  was  completed,  20  horse  capstans  constrncted,  9i 
buildings  for  stoffng  bolts  and  spikes  erectml,  one  at  Bonnot's  mill  .and  the  otiiiB 
Ewing's  boat  yard,  and  a  platform  for  storing  coal  at  the  former  point.  Dm 
the  liscal  year  the  number  of  100-foot  barges  was  increased  by  12,  8  of  whieh  ^ 
constructed  on  the  work,  as  mentioned  above,  and  4  by  contract  on  tlie  Ohio  j^i 
There  were  also  received  from  the  Oliio  Kivcr  elt^ven  16  by  64  foot  bargett 
is  estimated  that  these  accessions  to  the  plant  will  not  more  than  replace 
barges  that  will  become  entirely  unfit  for  service  during  the  ensuing  fiscal  year. 

riant  repairs. — The  work  of  lengthening  the  steamer  7>oW«,  for  the  purpoai 
lessening  her  draft,  was  completed  and  the  boat  i>ut  in  service  in  Jnly.  ' 
cabins  and  machinery  were  moA'ed  frqm  4  old  ])ile-sinker  hulls  and  set  np  on  H 
constructed  during  the  last  fiscal  year.  Two  sets  of  52-foot  leads  framea  last] 
were  erected  and  tAvo  sets  shifted  from  old  cross-boat  hulls  to  the  new  ones.  £x 
sive  repairs  were  made  to  the  hull  of  hydraulic  grader  No.  5  and  a  set  of  att 
hammer  leads  framed  and  erected  on  the  boat.  The  old  steam-hammer  leads  wl 
had  formerly  been  on  No.  5  werc^  erected  on  No.  8,  and  3  skifi's  reconstructed.   . 

The  repairing  and  launching  of  plant  required  for  spring  work  werebeffua^ 
9  and  completed  April  30.  Twenty-five  hulls  were  calked,  repaired,  and  laniiel 
This  work  was  delayed  by  a  fluctuating  stage  of  water  and  rainy  weather*  ' 
following  are  the  quantities  of  the  principal  idant  material  used  for  coDStnid 
and  repairs : 

White  pine  lumber feet,  B.  M..     U^ 

Short-leaf  yellow  pine  lumber do §^ 

Long-leaf  yellow  pine  lumber do SBB^ 

White  oaklumber do tt 

Nails,  assorted pounds..      7, 

Mineral  paint do....      ^ 

Yellow  ocher do.... 

Red  lead do....      *. 

White  lead do....      8^ 

Sheet  lead do.... 

Spikes,  assorted do....     18^ 

Oakum do....      9^ 

Norway  iron,  assorted do.... 

Commou  iron,  assorted do....    'STi 

Steel,  assorted do.... 

Nuts,  assorted do.... 

Sheet  iron , do....      I, 

Pipe,  assorted feet..      S^ 

Common  yellow  grease barrels.. 

Canvas : yards.. 

Linseed  oil gallons.. 

Turpentine do.... 

In  carrying  on  plant  construction  and  repairs,  the  woodworking  mill  waS'l 
constantly  employed  from  Jnly  6  to  November  6.  During  this  period  888,000  Mp 
feet  of  lumber  were  snrfaced,  75,000  linear  feetsaAved,  and  other  miscellaneoua  V 
done. 

Care  of  plant. — The  plant  that  was  in  the  river  and  not  in  service  at  the  time  of 
June  rise  was  kept  at  Hoggs  Creek.  W^hen  field  work  was  suspended  in  theMI 
floating  plant  of  tliis  division  consisted  of  107  hulls.  Of  this  number,  7piee6a|' 
4  small  survey  quarter  boats,  1  hydraulic  grader,  and  2  office  boats  nad  been 
on  the  ways  during  the  year.  Of  the  remaining  100  pieces,  06  were  pnlled  ail 
the  storage  tracks  and  4  pieces,  viz,  2  old  mattress  boats,  1  oflftce  boat,  and  li 
foot  barge  w<'re  left  in  the  river,  the  fonner  two  nnder  Dike  10,  the  ofBce  boat  ■■ 
Dike  9,  and  the  barge  with  the  towboat  JVm.  Stone,  which  was  laid  up  undertbaji 
at  the  mouth  of  Osage  River. 

The  pulling  out  and  storing  of  plant  was  begun  November  13  and  con^ 
December  9. 

During  the  suspension  of  field  operations  6  men  were  employed  to  watch  anAl 
for  the  ]>lant,  4  at  the  boat  yard  and  2  on  the  Wm.  Stone.  On  the  completloi 
spring  work  the  floating  plant  that  had  been  in  service  was  laid  up  in  the  lilTil 
Lwings,  and  the  calking  of  the  bottoms  of  the  hulls  stored  on  the  tracks  dzil^ 
and  tne  hulls  flooded  to  the  top  of  the  floor  beams. 
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Statement  of  expenditures  on  account  of  plant. 


A]i]iUc:ition. 


Pl.uit  <<>n8trnction: 

Ti'ii  lUO- 1  uot  bargCA 

Coal  plat  t'onii,  coal  chutes,  and  bath  houso  at  Bennets 

mill 

Sj't  of  Htorago  tracks  and  switch  track  extension 

Twenty -horse  capstans 

M  isccllaiic(»\is 

Steam  and  water  pipe  iittings  and  plumbing  fixtures, 

etc 


Labor  and 
subsist- 
ence. 


Ropairs  to  plant: 

l.en^ithcniu;;  ateamer  Doris 

To w«*r  Iwtds 

Kepairs  to  hydraulic  grader  No.  5 

iiepairs  to  launching  ways  and  storage  tracks. . 

lirpairs  to  skitl's .' 

Chanjyiing  gradtr  No.  8  to  steam  hammer  driver 

Jlepftirs  to  i>ile  sinker 

Miscellaneous 

Si»rin^  of  W.H  repairs 

Tiller  rope  and  chain 

Steam  heater 

En;;ine  frame,  eajistan  gear,  and  other  castings. 

New  chimneys  and  stovepipe 

Steam  hose 


$22, 042. 02 

361.67 
1,853.19 

413.  89 
P,  975. 95 


Material. 


^11, 190. 85 

210.64 

1, 569. 83 

37.45 

2, 901. 25 


1,012.78 
894.66 
674. 82 
660.61 
237. 11 
317.  07 
3,  361.  05 
4, 183.  98 
758.29 


194.40 
73.05 
65.83 

104, 12 
61.97 

166.38 
1, 037. 01 

429.00 
56.53 


Care  of  ]>lant : 

Pulling  out  fleet,  "winter  of  1893 

Launching  fleet,  spring  of  1894 

General  care  of  plant 

liaising  and  pulling  out  sunken  grader  No.  8 , 

lioj)e 

Coal  oil,  soap,  matches,  gasoline,  and  other  supplies  . 

New  i)Iant  purchased: 

Stoves,  ranges,  brooms,  brushes,  mess  rtensils, 
lami)s,  crockery,  clocks,  office  furniture,  quarter- 
boat  furniture,' filter,  and  other  utensils 

Oars,  lanterns,  oilers,  >vrenche8,  augers,  platform 
scale,  brush  hooks,  files,  shovels,  differential  blocks, 
enj(>rv  wheels,  padlocks,  etc 

Jiabcock  fire-extinguisher 


Aduiinistration 

OHice  and  incidental  expenses 
Ste:imboat  service 


Total 


3, 493. 61 

552, 31 

11.  363.  65 

510. 28 


235.21 
15.15 

651.00 
23.44 


Total  for 
each  item, 


Totals. 


$33,232.87 


3, 
11, 


572.  31 
423. 02 
451.  34 
967.20 

C^'8, 48 


1, 


4, 
4, 


207.18 
967.71 
740.65 
764.  73 
290.08 
483.  45 
398.  06 
613.  04 
614.82 
20. 20 
135  78 
113.  40 
109.00 
129.50 


3, 
12. 


728.82 
567.46 
014.  74 
533.67 
794.47 
421.40 


1,484.86 


331.99 
38.50 


$50, 335. 22 


14, 850. 72 


18, 060. 56 


1,855.35 


IG,  778.  50 


,!l01,H86.3o 


The  value  of  i)lant  and  material  on  hand  amounts  to  $9,307.40. 


SURVEYS. 

Tli<>;  ])orio(Hcal  sounding  of  cross  sectioDS  on  tho  CHtablished  ranges  of  the  reach 
niuUr  improvement  was  ke])t  up  till  lield  oporjitions  "vrere  suspended  in  tho  fall, 
abiiit  wliich  time,  on  account  of  want  of  funds,  tho  regular  survey  party  was  dis- 
banded and  only  a  few  of  tho  Hcctions  occasionally  sounded. 

Tiio  total  number  of  sections  sounded  amounted  to  588.     Other  work  carried  on 

by  tljc  survey  party  consisted  of  making  a  survey  of  tho  roach  between  tho  head  of 

Stanley  I.sbunl  and  Portland  in  September  and  October,  making  19  discharge  meas- 

uiemeiit.s  an<l  giving  lines  and  elevations  for  dike  constrnction. 

All  the  field  notes  have  been  platted  and  areas  of  sections  computed  and  tabulated. 

The  total  cost  of  surveys,  including  maj)ping,  tracing,  etc.,  amonnts  to  $5,645.89. 

'\'ery  respectfully,  your  obedient  servant, 

Sam'l  H.  Yongk, 
Division  Engineer, 

Lieut.  Col,  CnAS.  R.  Suter, 

Corps  of  I'Jftffinen'Sy  I\  S.  A,, 

J^residcnt  Missouri  Biver  Commission, 
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Appendix  F. 

annual  keport  of  8.  waters  fox,  division  knillnekr,  tiascoxade  division,  1894. 

Missouri  River  Commission, 
Office  of  Division  Engineer,  Office  J5oat  Margaret, 

Gascon adCf  Mo.,  June  00,  1S04, 

Colonel  :  I  LaVo  the  honor  to  submit  the  following  report  of  the  operations  under 
my  charge  on  the  (iasoonado  division  of  the  Missouri  Kiver  during  the  lisoal  year 
ending  June  30,  1894,  viz : 

Operations  on  this  division  consisted  in  the  care,  repair,  and  alteration  of  plant; 
the  construction  of  new  plant,  revetment,  and  dikes;  survey  and  otlier  miscella- 
neous work  incident  thereto.     The  following  illustrations  aceom])any,  viz: 

A  maj)  (1*1.  I)  of  the  reach  emhraced  in  the  project,  from  Litlle  Tavern  Creek  to 
Gasconade  Kiver,  showing  progress  of  improvements  and  location  of  works  proposed 
for  its  completion. 

Six  plates  (ii  to  vii)  showing  in  superimposition  cross  sections  of  the  river,  on 
permanent  range  lines,  taken  before,  during,  and  after  dike  construction. 

Eight  photographic  views  (Pis.  viii  to  xv)  of  dikes  in  various  stages  of  con- 
struction. 

Two  photographic  vi(;ws  (Pis.  xvi  and  xvii)  taken  in  the  Gasconade  boatyard, 
showing  boats  in  i)roeess  of  construction,  cm  the  storage  ways ;  and  on  the  incline. 

care,  repair,  and  alteration  of  plant. 

The  principal  item  of  expense  incurred  in  the  care  of  plant  was  that  involved  in 
the  construction,  begun  during  the  month  of  May,  1893,  of  launching  and  storage 
ways  in  the  yard  at  (iasconade.  Mo.  1  beg  leave  to  refer  to  my  rei>ort  for  the  iiscal 
year  ending  June  30,  1893,  for  a  description  and  the  design  of  the  ways.  Work  was 
carrie<l  on  with  a  small  force  until  September  and  then  i)ushed  vigorously  with  a 
larger  force  until  its  comj>letion,  Nov<'ml)er  4,  1893.  During  the  Iiscal  year,  2,421 
piles  were  driven  of  which  1,G01  were  for  the  support  of  storage  ways,  80  for 
shunting  tracks,  and  710  for  inclined  or  launching  ways.  The  aggregate  length  of 
way  timbers  ])laced  on  the  piles  was  20,444  feet.  The  total  area  anbrded  by  the 
ways,  including  shunting  tracks  and  needles,  for  the  storage  of  hulls,  is  238,312 
square  feet.  The  inclined  ways  jiresent  a  frontage  of  325  feet  to  the  river  and 
extend  from  the  top -of  th(^  bank  at  an  elevation  of  19.67  feet  above  S.  L.  W.  to  an 
elevaticm  of  7.72  feet  below  S.  I^.  W.  The  jdane  of  the  surface  of  the  storage  ways 
proper  is  22.2  fi'ct  above  S.  L.  W. 

The  pulling  out  of  boats,  <and  placing  them  in  the  respective  positions  assigned 
them  on  the  ways,  was  begun  November  5  and  iinished  December  2.  The  total 
number  of  hulls  pulled  cmt  was  105,  having  an  aggregate  dis]>lacement  of  5,437.35 
tons.  Sixty-six  skiffs  were  also  taken  out  of  the  river  and  stored  under  the  ways. 
The  total  number  of  hulls  then  in  the  yard  was  110,  as  follows,  viz:  1  towboat. 
Alert;  1  tow  boat,  Sabriua;  2  stern- wheel  tenders  (in  process  of  construction),  1  side- 
wheel  tender,  Xew  Thetis  (in^process  of  constructi<m),  9  quarter  boats,  including  the 
oftice  boat,  12  mattress  boats,  7  ])ile  sinkers  (  machine  boats),  G  cross  boats  for  pile- 
sinkers  (3  tower  leads  and  3  umbrellas),  4  hydraulic  graders,  40  barges,  25  by  100 
feet;  23  barges,  16  by  65  feet;  1  barge,  20  by  54  feet,  and  3  snuill  hulls  of  odd  sizes. 

The  above  constitutes  the  entire  iiect  on  the  division,  except  two  barges,  one  25  by 
100  feet  and  one  20  by  5-1  feet.  The  former  was  in  the  custody,  during  the  winter,  of 
the  U.  S.  snag  boat,  C,  B.  Suter,  and  is  now  lying  at  the  bank  here;  the  latter  was 
wintered  in  the  Gasconade  Kiver. 

The  ))ow<^r  used  in  the  above  work  was  furnished  by  steam  and  horse  capstans.  Of 
the  former  there  were  four  double-barrel  capstans,  two  of  which  were  operated  by 
th<^  engine  olf  the  rhcrnis,  and  two  by  a  pair  of  nigger  engines  taken  from  one  of  the 
old  snag  boats.  They  were  mounted  in  ])airs  on  two  special  portable  frames,  and  at 
such  an  elevation  as  would  give  them  a  clear  range  over  the  major  portion  of  the 
yard. 

The  boats  having  been  thus  disposed  of,  the  yard  was  thoroughly  overhauled  and 
cleaned;  the  lines,  blocks,  tools,^and  machinery  of  all  kinds  were  collected,  sorted, 
cleaned,  and  stored.  Board  walks  were  built  and  ladders  and  gangways  placed  so 
as  to  make  every  ]»art  of  the  fleet  and  yard  readily  accessible.  Shores,  to  take  the 
weight  of  the  overhang  or  rakes  of  hulls,  were  placed  where  it  seem<?d  advisable.  In 
the  eaiiy^sj»ringof  the  current  year  all  of  the  hulls  were  thoroughly  cleaned  out  and 
flooded,  en<Higli. water  being  added  from  time  to  time  to  keej)  the  floor  timbers  well 
covered.  In  some  instances  it  was  ncct^ssary  to  make  in  or  batten  the  oakum,  and 
even  to  ad<l  new  oakum,  but  generally  the  seams  closed  soon  aft<'r  the  application  of 
wat(?r.  All  of  the  serviceable  skills,  (i")  in  number,  wen^nit  into  the  river  in  March 
to  avoid  th<;  expense  and  injury  to  them  involved  in  calking  that  would  otherwise 
have  been  necessary. 
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Just  after  the  boats  were  pulled  out  in  the  winter,  852  liuear  feet  of  4-inch  ^ater 
mains  were  laid  in  the  yard  for  service,  as  indicated  above,  for  supplying  the  quarters 
and  for  lire  i)urpo8e8.  Seven  plu^s  for  the  attuchment  of  2i-inch  hose  were  located 
on  the  mains  with  reference  to  their  elliciency  in  reaching  the  plant  in  case  of  fire. 
The  duplex  AVorihingtou  ])ump.  10  by  10  by  5i  inches,  of  the  outside  packed  plunger 
pattern,  placed  in  th(i  steam  saw  and  planing  mill  for  supplying  the  mains  and  the 
mill,  ])roved  too  small.  It  broke  down  in  a  trial  effort  to  furnish  an  effective  1-inch 
fire  stream  and  was  replaced  by  a  Hooker  pump,  14  by  18  by  8^  inches,  taken  from 
pile-sinker  No.  15.  A  )>ressure  of  from  50  to  80  pounds  of  steam  was  kept  in  the 
mill  boiler  continuously,  except  from  the  time  involved  in  **  cleaning  out.*'  A  circu- 
lar tank, having  a  capacity  of  5,626.75  gallons,  was  constructed  and  erected  joat 
ontside  the  engine  room  of  the  mill.  In  this  way  comparatively  clear  water  was  fur- 
nished for  the  boiler  an<l  through  the  mains  to  the  quarters.  As  additional  precau- 
tions against  destructive  fires,  hand  fire  grenades  were  distributed  about  the  yard, 
and  in  the  houses  and  cabius;  water  barrels,  containing  a  saturated  brine,  were 
placed,  with  buckets,  on  the  roofs  of  the  cabins;  a  5-gallon  Babcock  fire  extin- 
guisher was  also  put  in  the  watchmen's  quarters.  The  watchmen  were  drilled,  to 
some  exti'ut  by  occasional  false  alarms,  in  getting  a  stream  of  water  promptly  into 
play  from  ditt'erent  plu^s.  Day  and  night  during  the  winter  months,  and  in  the 
nights  su]>sequently,  two  watchmen  patrolled  the  yard,  and  one  was  stationed  at 
the  top  of  the  tower  leads,  which,  from  their  central  position,  commanded  a  view 
of  the  entire  yard.  It  was  a  ])art  of  the  duty  of  the  latter  to  tap  a  bell  at  intervals 
of  five  minutes.  There  was  a  night  watchman  also  on  the  office  boat.  The  labor 
and  ex]>ense  involved  in  these  measures  Fceraed  to  be  warranted  by  the  value  of  the 
property  cared  for,  approximately  $387,000,  aud  the  character  of  *'the  risk." 

In  addition  to  such  current  repairs  as  were  necessitated  from  time  to  time  by 
breakages,  or  ordinary  wear  and  tear  incident  to  service,  the  following  work  was 
done,  viz:  A  new  ]»ilot  house  was  put  on  the  steamer  JSabrina;  three  umbrella  cross 
boats  were  repaired,  provided  with  new  fixed  pile-leads,  and  outfitted  for  service: 
a  pair  of  old  double  pile-leads  arranged  for  driving  piles  13  feet  apart,  were  repaired 
and  changed  for  10  feet  spacing,  set  on  a  barge  20  by  54  feet  and  outfitted  for  service. 
The  cabins  on  barges  Nos.  65  and  90,  formerly  used  as  (piarters  for  construction 
parties,  were  taken  from  the  hulls  and  ]daced  in  the  yard  for  use  as  warehouseb. 

The  following  alterations  were  made  in  the  rooms  on  the  lower  deck  of  the  office 
boat,  viz :  Two  small  rooms,  for  storage  of  trunks  and  records,  respectively,  were 
cut  off  the  forward  end  of  the  subsistence  storeroom;  the  after  bulkheads  were 
moved  forward,  to  afford  more  s]>ace-  in  the  laundry  and  boiler  rooms,  and  a  small 
room  for  the  storage  of  canned  goods  aud  medicinal  supplies.  This  left  a  room  19^^ 
by  24^  feet  for  the  storage  of  heavy  subsistence  goods.  The  small  store  room  on  the 
port  side,  just  aft  the  gangway,  was  converted  into  two  rooms  for  use  in  developing 
aud  printing  photographs  and  blue  prints.  A  dining-room  9  by  16  feet,  for  use  of 
the  watchmen  and  the  boat's  crew,  was  partitione<l  oft*  from  the  after  store  room 
and  the  remaining  space  utilized  as  a  drafting  room.  A  shed  4^  by  17  feet,  for 
the  storage  of  bar  iron,  and  opening  into  the  biacksmith  shop,  was  erected.  A  room 
was  partitioned  oft' at  the  west  end  of  the  storage  sheds  and  provided  with  shelving 
for  storing  stock  pipe  fittings.  By  your  instructions,  the  office  boat  and  quarter 
boat  No.  84  were  calked  and  launched  .June  13  and  21  instant,  respectively.  The 
coHt  in  item  of  the  various  operations  under  the  above  heading  is  shown  in  the 
appendix,  Exhibit  A. 

NEW   PLANT. 

The  authorized  new  plant,  the  construction  of  which  had  not  been  begun,  or  was 
unfinished  at  the  close  of  the  previous  fiscal  year,  was  as  follows,  viz:  5  barges,  25 
by  KX)  feet;  5  mattress  boats,  26  by  70  feet;  the  office  boat;  2  stern-wheel  steam 
tend«'rs,  18by91i  feet;  the  side- wheel  steam  tender  Xew  Thetis^  15  by  74  feet;  3  six- 
lend  towers  for  jet  pile  sinking;  2  pairs  of  leads  for  Cram  steam  hammers;  and 9 
one-pair-oared  skiffs. 

Ina<cordance  with  your  instructions,  no  work  was  done  on  the  j)ropose<l  barges. 
Tlie5  mattress  lioats  were  finished,  and  together  with  the  4  made  during  the  previous 
fiscal  year,  were  outfittetl  for  service,  with  capstans,  reels,  and  fair  leaders.  One  of 
them,  the  materials  for  which  did  not  arrive  until  late  in  tiie  season,  was  not  launched. 
The  others  were  launched  July  29, 31,  and  August  3.  Theotlice  ])oathad  been  finished 
durin«:  the  previous  year,  excei)t  some  work  by  the  painters  and  steam  fitters.  The 
materials  for  ihe  latter  did  not  arrive  until  November  4.  The  boat  was  outfitted  and 
put  in  servj<e  in  the  latter  part  of  August.  The  entire  office  force  was  installed  on 
ner  soon  after,  and  the  Hermann  office  closed  November  30,  1893. 

Work  on  the  yew  ThetiSj  begun  August  23,  1893,  and  susjxnded  by  your  order 
dated  September  1,  was  resumed  .September  16  in  accordance  with  instructions  con- 
tained in  your  letter  dated  September  13.  The  constructicni  of  the  stern-wheel 
tenders  was  begun  September  23,  as  authorized  in  the  same  letter.     On  December 
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15  work  on  tho  throe  Rtcamers,  havinfir  progressed  as  far  as  was  tlionght  desirable 
in  advance  of  the  arrival  of  the  niacliinory  for  tUem,  wjia  suspended.  Tho  boilers, 
fnrnace  beds,  stacks  and  brcechings,  etc.,  for  all,  and  the  enirinos  for  the  Btem- 
wheel  boats,  arrivod  March  5.  1894.  They  were  promptly  unh)aded  from  the  cars 
to  their  respective  hulls  and  construction  resumed.  On  April  1(J,  by  your  direction, 
the  force  was  reduced  to  that  authorized  for  the  period  of  inactivity,  and  Bubseciueut 
work  on  the  steamers  conlined  mainly  to  prote<;ting  them  against  weather.  The 
present  status  of  the  stem- wheel  tenders  is  about  ai»  follows,  viz:  The  carpenter 
work  <m  tho  hulls  and  cabins  is  finished;  all  of  the  woodwork  has  been  given  a 
priming  coat,  some  of  it  two  coats,  and  the  roofs  three  coats  of  paint;  tho  rudders 
and  pilot  wheels  have  been  built  and  the  materials  for  the  stern  wheels  gotten  out; 
the  engines  and  wheel  shafts  are  in  i>lace;  three  of  the  pitmans  have  been  made; 
the  boilers  are  swung  ready  to  lower  into  place. 

Tables  giving  elements  of  weight  and  showing  rc^sults  of  computation  in  detail 
for  displacement,  capacity,  centers  of  gravity  and  buoyancy,  and  accompanie<l  by 
diagrams  presenting  the  data  graphically,  were  prepai*ed  an«l  submitted  with  my 
letter  dated  June?,  1894.  The  total  weight  of  each  tender,  equipped  for  service 
and  with  5  tons  of  coal  aboard,  is  given  as  73.218  tons;  the  draft  under  the  same 
conditions,  22.76  inches.  Drawings  were  prepared  and  submitted,  under  date  of 
June  19,  showing  an  elevation  and  a  vertical  section  of  the  steamers  as  they  were 
constructed. 

The  hull  of  tho  Xeic  Thetis  has  been  finished;  the  roof,  skylight,  and  whcelhonses 
built;  the  roof  and  skylight  have  been  eanvasw'd,  and,  together  with  all  tho  wood- 
work, has  been  jiainted.  The  boiler  is  aboard,  but  not  in  place.  Hills  of  piping, 
steam  littinirs,  and  other  essential  fixtures  nec<»ssary  for  the  three  boats,  were  pre- 
pared and  submitted  under  dates  of  March  19  and  21. 

The  three  new  tower-leads  were  tinished,  placed  on  the  new  cross-boat  hulls,  and 
outfitted  with  toggle  inms,  fair  leaders,  blocks,  steam  and  water  connectiouB, 
steam  hoists,  etc.,  necessary  for  service  in  jet  i)ile  work. 

The  two  Cram  hammer  leads  were  completed  and  placed  in  position  for  service  on 
hydraulic  graders  Nos.  1  and  G.  These  pieces  were  chained  and  braced  to  iusare  an 
easy  distribution  of  tlui  stresses  imposed  by  their  new  loads.  Tho  l<arge  grading 
puini>8  were  removed. 

The  cabins  and  machinery  were  removed  from  the  old  pile-sinker  hulls  Nos  2,  12, 
and  IT),  and  ])laeed  on  the  new  hulls. 

The  last  of  the  nine  one-pair-oared  skiffs  was  finished  Se;)te:nber  19. 

KKVKT.MKNT   CONSTRITI  U)N. 

Operations  under  this  heading  were  confined  to  the  completion,  between  July  1 
and  5,  of  the  ujiper  bank  work  on  the  boat-yard  revetment,  and  tho  construction  and 
placing,  iu  the  fall,  of  14,910  scpiaro  feet  of  mattress  f(»r  the  protection  of  the  piles 
supporting  the  snbmergt'd  launching  ways.  Three  hundred  and  eighty-two  enbic 
yards  of  rock  were  expended  on  the  former  work  and  175  cubic  yards  on  the  latter, 
making  the  total  (juantity  of  rock  ballast  expended  on  the  3,210  linear  feet  of  revet- 
ment 8,714  cubic  yards. 

The  cost  of  these  works  is  shown  in  item  in  the  Ap])endix,  Exhibit  B. 

DIKK    rONSTIirCTIOX. 

The  first  dike  party  was  put  in  the  field  August  10,  1894;  a  second  party  began 
work  eight  <lays  later.  Owing  to  the  nonarrival  of  some  of  tho  artichis  of  equip- 
ment neither  party  was  properly  ]>repar<Ml  for  service.  This  fact,  tho  inexperience 
of  the  crews,  and  someloval  conditions  of  flow,  which  necessitated  frequent  shifting 
about  of  the  working  ])lant  from  one  dike  to  another,  oi)erated  to  make  progress 
slow.  Trobably  not  to  ex«'eed  thirty  days'  work  with  two  parties  under  fairly  good 
couilitions  had  been  done  when  instructions  from  you  w«;rfl  received,  under  date  of 
(.)ctol»er  27,  to  sns]>end  lieldwork  as  soon  after  November  1  as  could  possibly  l>e  done 
without  t<M»  grt^at  danger  to  in(M>in]>lete  work.  »Subse<|uent  operations  until  final 
suspension  on  1  December  !.'».  1893,  were  confined  to  the  completion  of  those  dikes 
already  iugnn,  wliich  were  thought  to  be  of  greatest  importance,  and  consisted 
mainly  iii  extending  them  to  a  connection  with  the  main  bank.  Dike  No.  14  was 
abaiMloned.  as  the  work  ne<es8ary  to  ]>ut  it  iu  proper  shape  would  have  cost  mora 
than  was  warranted  bv  the  instructions. 
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The  following  is  a  statement  of  Iho  class  and  extent  of  pile  dike  work  done: 


Dike  Xo. 


I 

II 

III 

IV 

V 

VI 


Lcngtlj 

con-      ' —  . 

structed.   o-row.     3  row 


CluHH  and  length 
4-ro\v. 


VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV 

XV. 


395 
1,445 

475 
1,065 

390 

28J 

•470 
1,350 

050 
1,050 

880 
1. 200 

265 

000 
2G0 


20 
060 
330 
960 
250 
250 


220 
350 


480 


I 


590 


130 
270 


Total 


10, 175 


880 


720 
720 
830 
180 


370 
160 
5U0 


Number  of  piles.  Average 

_ —       --  .    ■  penotra- 

Trail.    In  dike.  Anchor.!      tion. 


100 
90 

100 
70 

100 


200 


6,010 


100 
100 
100 
100 
100 
100 
50 


1,C20       1,110 


114 
445 
119 
302 
95 
70 

170 
3&5 
220 
272 
236 
323 
64 

148 


60 


9 
19 

7 
26 

5 

4 

5 
24 
11 
17 
20 
17 

4 

18 


5 


3,009 


191 


"IS.  6 
23.9 
23.3 
24.4 
21.5 
22.0 

*15.0 
20.3 
18.2 
22.3 
17.0 
22.7 
17.7 

23.4 

21.5 


Remarks. 


21.2 


Finished. 
Do.. 
Do. 
Do. 
Do. 
730    feet  to 
complete. 
Finished. 
Do. 
Do. 
Do.t 
Do. 
Do. 
1,00U  feet  to 

complete. 

2,250  feet  to 

complete. 

1,540  feet  to 

complete. 


*  Penetration  limited  b^'  rock  bottom.        t  One  hundred  feet  of  single  row  work  done  on  this  dike. 

The  cost  of  this  work  is  shown  in  tlio  Appendix,  Exhibit  C. 

In  general  design  the  dikes  correspond  closely  with  those  described  in  previous 
reports;  the  only  difterences  that  seem  noteworthy  being  the  construction  of  a  2- row 
trailing  dike,  extending  from  the  outer  end  of  the  main  dike  100  feet  downstream, 
on  or  near  the  projected  shore  line;  the  lowering  of  the  outer  ends  of  the  dikes  to  a 
uniform  elevation  where  ])ossible  of  1^  feet  above  S.  L.  W.,  cuttinji:  iill  piles  in  a  bent 
to  a  common  elevation,  and  the  use  of  double  instead  of  single  direct  braces.  The 
piles  used  in  the  dikes  were,  with  a  few  exceptions,  white  oak;  the  wales  and  braces 
were  long-leaf  yellow  pine — heart  stuft'. 

The  use  of  steam  hammers,  of  whi<h  there  were  four,  namely,  three  ^^B"  Cramm 
and  one  No.  2  Vulcan,  although  too  limited  p<'rhaps  for  iinal  conclusions,  clearly 
indicated  their  superiority  in  range  of  usefulness,  as  well  as  efficiency,  to  the  jet 
sinking  apparatus  used  almost  exclusively  heretofore.  The  bed  formation  is  -such 
in  places  that  the  use  of  a  jet  apparatus  in  securing  proper  penetration  of  the  piles 
is  tcdiouH  and  costly,  if  not  impracticable.  The  action  of  the  steam  hammer  is 
positive,  insuring  the  desired  penetration,  except,  of  course,  in  rock  bottoms,  and 
thusertecting  incidentally  a  very  considerable  economy  in  the  length  of  piles  used. 
Its  manipulation  in  simpler  than  that  of  the  jet  apparatus,  leaving  less  room  for 
errors  of  judguient  on  the  part  of  the  operators.  In  a  number  of  cases  during  the 
season^s  work  ])iles  were  readily  driven  to  desired  penetrations  after  every  possible 
resource  with  a  jet  had  been  exhausted  without  success. 

The  rock,  brush,  and  ])oles  used  on  the  dikes  were  procured  by  hired  labor.  The 
former  was  derived  from  three  i)oints,  viz,  the  Gasconade  quarry,  which  Avas  opened 
during  the  previous  liseal  year;  Keith's  Uock,  and  near  Little  Tavern  Creek. 

Keith's  Rock  is  a  larjLjo  detached  fragment  of  sandstone,  lying  just  inside  the 
project  line,  on  the  right  bank  of  the  river,  about  1  mile  above  the  boat  yard.  It 
was  purchased  at  1  cent  per  cubic  yard,  measured  on  barges,  with  a  view  to  its 
removal  as  an  obstruction  to  flow  and  navigation,  and  at  the  same  time  the  utili- 
zation of  the  rock  ballast  produced.  Two  thousand  four  hundred  and  seventy-five 
cubic  yards  were  thus  acquired,  degrading  the  general  level  of  the  rock  to  about  6 
feet  above  S.  L.  W. 

Six  hundred  and  fifty  cubic  yards  of  ballast  were  secured  from  the  bankju.st 
below  the  mouth  of  Little  Tavern  Creek,  where  a  number  of  largo  fragments  of 
rock,  detached  by  blasting  during  the  construction  of  the  M.,  K.  &  E.  Kailroad, 
lie  within  the  waterway.  Tlio  privilege  of  removing  .ind  using  this  rock  was 
accorded  by  th(5  above-mentioned  railroad  company  without  cost  to  the  United 
States. 

A  brush  party  was  put  in  the  field  August  S  and  kept  in  service  continuously, 
except  for  an  interval  of  sixteen  days  in  October,  until  November  4.  Four  thou- 
sand and  sixty  cords  of  brush  were  procured.  The  longest  tow  of  this  material  was 
from  the  T)atch  in  Charette  bend  to  the  head  of  the  work,  a  distance  by  river  of  41 
miles. 
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Tho  location  of  tbo  dikes  as  ]»nilt,  and  tlio  result  of  thoir  action  on  tli6  cbanuel 
tlnis  far,  i.  c,  up  to  the  date  of  the  last  survey  in  April,  1891,  may  be  seen  ou  tbo 
ace<>m]Kiuying  map.  Tbo  j»rogrcs8ivc  cbauges  of  soctiou,  durin;j  the  period  from 
Mnicli,  lSi)3,  to  April,  1801,  may  bo  seen  on  tbe  accompanying  plates  (ii  to  vii), 
wbicb  give  RU)>ennipositi()ns  of  proiilcs  of  bottom  on  permanent  range  lines,  taken 
before,  <lnnng,  and  Bubseqnent  to  tbe  construction  of  tbe  <like8.  Ontbatportionof 
tbo  reacb,  dearly  within  range  of  the  inlluence  of  tbe  dikes,  th(^  improvement  is 
marked  and  as  desired.  That  the  results  are  n(»t  more  niarki d  is  undoubtedly  due 
to  the  iact  that  up  to  tbo  time  of  the  last  survey  no  Hood  of  consequence  had 
occurred,  tbe  highest  stage  reached  being  IK  47  fevit  above  S.  L.  \V.  No  damage  was 
done  to  the  dikes  during  tbe  winter  and  none  since. 

TOWHOAT    SKRVICK. 

Tbe  U.  S.  towbojit  Alvrt  was  in  service  from  .Inly  1  to  September  30,  1893.  From 
.July  1  to  27  she  ma<le  three  round  trips  between  Gasconade  aiul  Kast  Hottoms,  near 
Kansas  City,  Mo.,  lor  lioatiug  i)lant,  delivering  twenty-one  hulls  at  the  former  ])Iaco. 
From  August  18  to  Se])tember  11  she  made  three  trips  between  (iascouade  and  Hush- 
berg,  Mo.,  bringing  nineteen  hulls  from  the  latter  ]>oint.  The  balance  of  the  time 
she  was  engaged  on  the  (iasconade  division  in  towing  construction  materials  and 
handling  ])laut. 

Tbe  IJ.  S.  towboat  Win.  iftone  was  in  service  until  July  10,  during  which  time  she 
delivered  at  (Jascona<le  one  tow  of  six  hulls  from  East  Bottoms,  and  two  tows 
aggregating  sixtcjen  hulls  from  Hushberg.  »Sbe  cleared  on  July  ll>  from  Gasconade 
with  instructions  to  rei)ort  at  Kwiugs  Landing  to  Division  Engineer  Samuel  H. 
Yonge. 

The  V.  S.  towboat  Sabritta  was  in  service  continuously  bnndling  construction 
materials  and  plant  until  November  1,  on  which  date  she  was  laid  u])  at  tbe  ways. 

The  chartered  steamers  Ganconade  and  MiUboif  were  in  service  as  follows,  viz:  The 

former  until  .July  15  in  towing  tioating  plant  from  Ejist  Jiottcuus  to  Gasconade; 

during  which   tiuu5   she  delivere<l  scv«*n  hulls  in  two  tows.     From  August  11  to 

►November  23  she  was  engaged  iu  handling  construction  materials  and  plant  on  this 

division. 

Tbe  MUlhoy  was  engaged  in  occasional  service  of  the  latter  kind  from  September 
9  to  October  ({,  and  continuously  from  October  11  to  November  28,  1893. 

SlltVKY    WORK. 

During  active  construction  operations  a  small  survey  party  was  kept  alm^t  con- 
tinuously iu  the  ticld,  sounding  ou  tln^  permanent  ranges  and  dike  lines;  giving 
grade-  and  line  to  <like  parties;  on  slo])e  observations;  partial  shore-line  work;  the 
establisbnu'ut  and  veriticati<ui.  from  time  to  time,  of  tcmi)orary  local  gauges;  and 
in  mis<ellaneous  work  incident  thereto.  A  conn>lete  bytlrograpbir.  survey  of  the 
reach  from  Little  Tavern  (-reek  to  Gasconade  River  was  made  April  t>  to  27,  1891. 
A  map  of  this  survey  to  a  scale  of  1  inch  equals  1.000  feet  was  j)repared,  and  a 
tracing  of  it  submitted,  under  date  of  May  26,  to  the  secretary  of  the  (■ommission 
with  the  re<|uest  that  it  be  reductMl  to  a  scale  of  1  inch  equals  2,000  feet.  A  tracing 
of  the  rtfduced  maj)  accompanies  the  rei)ort. 

The  cost  of  all  survey  work  duriug  the  year  was  as  follows,  viz: 

Labor $1,  490. 82 

Sui>sistenc<* 127.57 

Material 19.  J)5 

lotal 1,038.34 

ruder  date  of  February  2(>,  1894,  a  revise<l  project,  with  estimates  of  co.st  for  the 
conipb'tiou  of  the-  improvement  of  the  reach  from  Little  Tavern  Creek  to  (lascouado 
b*iver,  wass'.ibmitted.  The  ])roject  involved  no  change  iu  the  iilignment  of  thi»  pro- 
])(>hcd  rectified  river  as  a]»proved,  but  re<'onnn<'nded  some  changes  in  location  of 
work,  an<l  sonn*  additional  works  that  wen^  deemed  advisable  or  wore  necessitated 
by  new  conditions  of  tlow  (see  a<*e<uni»anying  map),  viz: 

An  extra  dike  XV,  A  is  j)ro])os<'d ;  dikes  X  VII,  XIX,  an<l  XXI  are  shown  in  sliujbtly 
cluu)g<Ml  positions;  XXII  is  an  extra  dike;  dike  XXVIIl  is  located  1,000  feet  lower 
down  than  originally  propose<l ;  the  revetun?nt  in  Straub's  bend  is  extended  1,1.'>0 
feetturtbiT  upstream  tlian  in  the  a]>proved  project ;  a  new  system  of  dikes,  XXX, 
XXXll,  and  XXXH',  is  i)ro])osed.  The  following  is  ,a  condensed  statement  of  the 
estimatfd  cost  of  tlie  completion  of  tlie  improvement  of  the  reach  in  accordance 
with  the  project  revise<l  as  above,  viz: 
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Statement .  * 

Estimated  cost  of  pro])08e<l  dike  work $241, 020. 00 

Estimated  cost  of  proposed  revetment  work 67, 100. 00 

Care  and  repair  of  plant,  calking,  lanucliing  and  pnlling  ont  same 20,500.00 

New  plant,  tools,  lines,  etc 10,000.00 

Add  for  items  of  administration,  snrvey,  traveling  expenses,  sundry  mis- 

cellaneons i ^. 20,000.00 

Total  estimated  cost ^58,  620.  00 

Credit  by  cost  value  of  materials  on  hand  and  paid  for: 

Dike  materials $27, 274. 77 

Dike  or  revetment  materials 5,  833.83 


33, 108. 60 


325,511.40 

This  amount  could  be  profitably  expended  during  the  fiscal  year  ending  June  30, 
1895,  provided  work  can  bo  begun  not  later  than  August  1,  1894. 
Very  respectfully,  your  obedient  servant, 

S.  Waters  Fox, 
Division  Engineer. 
Lieut.  Col.  Chakles  li.  ^?rTER, 

Coips  of  Engineerff,  U.  S.  A.j 

Prcffident  Missouri  lUver  Commission, 


List  of  exhibits  forming  appendix  accompanying  the  foregoing  report. 

Exliibit  A. — Cost  in  item  of  care,  repair,  and  alteration  of  plant. 
Exhibit  H. — Cost  in  item  completing  revetment  at  Gasconade  boat  yard. 
Exhibit  C— Cost  in  item  of  pile  dike  construction. 

ExHFBiT  A. — Care,  repair,  and  alteration  of  plant,  1893. 


L.ibor. 


Siibsi.st- 
enco. 


Material.    Supplies.,  Total  cost. 


Caro  of  jilaiit :  | 

Wal  rliiijg $4, 


10. 

2, 

8, 


588.  88 
159.  81 
246.  00 
987.  65 
3:59.  88 
758.  46 


Const  rue  I  ion  of  lioatwavs. 

An«hoii»}xe,  planting  "dead  men" 

I'nlling  out  boats 

Storing;  and  earinsr  lor  plant 

Fire  juotoction 

Kepair  and  alteration  of  plant : 

Old  umbrella  boa(.«* 

Sabi'ina  pilot  liou.sr 

Chanuin;!  double  ])ile  leads 

K«Mnovingand  re])airin^  lielmont  cabins  . . . 

Otiie*'  boat  Margaret,  eabin  alterations 

Rep.'nrin;L:  and  launchinjjt  eabin  boats  Mar- 

i^aret  and  !)<•  Riissy 

Misci  Uaneous  an<l  «'urrent  repairs 


( hand  t(»tal :n ,  075.  05 


$1,462.42 

$7.11 

2.  524. 10 

7, 0.52.  'A'A 

106.  X\ 

89.25 

052.  74 

2,  650  09 

5,80 

219.22 

260.56 

563.  28 
48.  00 
33.  00 

409. 47 
54.70 


120.  .54 

10.  27 

7.06 

87.63 


9.3.18  1 
22.73  I 
1.21  I 
.3.24 
13.94 


•  $70. 08 
49.  50 


285.21 
255.15 


2.30 


$6, 128. 49 

*19, 785.  74 

441.58 

4,  225.  60 

11, 001. 83 

1, 493. 39 

777.00 
81.00 
41.27 

502.64 
68.64 

154.06 
4,741.82 

49, 443. 06 


XoTE.— $'>.214.79  of  tills  a:aount  expended  durin;^  the  tisc;U  year  ending  Juno  30.  1893. 
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Exhibit  H. — Cost  of  finishing  Gasconade  boat-yard  nvctmentj  IS93. 


Cost. 


Cla8a  and  extent  of  >vurk  doDo. 


'  III  iivm.  <    Total. 


Ballflfltii];:  npper  bank  (200  linear  feet) :  I 

Material,  382  cubic  yards  of  rock  at  75  cents  per  cubic  yard  on  barp:o  at  I 

point  of  expenditure $28i).  50  , 

Labor,  placing. Name  on  bank l.lij.  ::o 

Constnictiiijr  and  ballasting:  mat! r<'s.H  {415  linear leet,  or  14,910  fiqnare  feet): 
Constriu'tion : 

Labor 242.22  ; 

Materials: 

140  cords  brush  on  bar^o  at  point  of  fxpendituro 32^).  54 

084.08  pounds  three  <'ifrhthsinch  strand  (galvanized  stcdt 25.  !Kl 

1,235  pounds  secondhand  car  cable 18. 52 

Ballasting: 

Labor 18.  .11  ; 

Materials.  175  cubic  yards  rock,  at  $1.0500  per  cubic  yanl  on  barge  at 
point  of  expouditufe 183.  fO  ■ 


$142.  70 


CIO.  21 


202.21 


Graml  total , i    1,255.12 


ExiiiniT  (J. — Coat  in  items  of  pHv  dike  cunstructioHy  lSf)J. 


Cost  of 


(jost  on 


junloiuling  '.  Total  cost  ,  Labor,  sub- 

^,'^^    r        ♦     •  1         lo..««4;*,.  '  ^^C.l'*'^'^*        cars,      :   Cost  of  'at  points  of     si.stence,    Total  c^st 
Kind  of  materials.       Quantitj .   <;ars  or  at    ,,a„,iling     towing.       expend-        and  sup-      in  dike. 

laudinirs.  ,       „^,i  ^  j  -  ./„j.^  j,jj^.g» 

barging.  , 


Piles:  I 

\VbitiM)Mk Xo..l        2,721     $i:i,9iin.52 

Walt  r  oak  . . .  .do. . .  VH  507.  09 


Cnttonw(M)d- .  .do. 
Water  oak' ..  .do 


154 
37 


315.20 
179.  19 


Total! . 


3.040       14,911.61)   $2,033.42   $1, 107.  .51 


"Wales  and  braces,  feet,  !  I 

IJ.  M I  ::87.755:  0,823.  .52  I 

Bolts,  srrc w lbs . .  30.  533  i  454.  80  ' 

Bolt.-*,  drilt do...,  5.930  1  111. .57 

Washirs do...  7,400  109.09 


$18,052.53       $9.H58.33  $27,910.86 


Total 7.  .5.59.  55  ;  1,417.40         412.88:      9,389.83.     ♦  1,839.  80  ,  14.220.  63 


Brush cords. . 

Kock cu.  yds . . 

AiK'hor: 

I'ilfs No. . 

Three-(?ighths-iuch 

strand tct't.. 

Cable  . . do. .. 


3.H10  I       5. 108.  .50 
6,821  I       0,321.07 


....    3,020.84  !      8,729.34 
....    1,329.97  ;       7,651.04 


5,  032.  ,53     13,761.87 
1, 872. :»  !    0, 523. 42 


191 


.574.  50 


90.43 


149.  .540  1,4  HO.  45    ) 

11,. 599  '  173.98  ,S 


618. 15 
678.68 


i 


Total. 


2.  22H.  99 


Curtain : 

I'oh's cord"  . . '  330 

Spikes   lbs..  3,000 


70J.90  ;. 
07.02  ,. 


90.43         2.325.42  |       1.296. 8:i       3,622.25 
40;?,14' 1,617.92    


T(.t::l... 
Gradiu;:  bank 


830. 52 


403.14'       1.233.00         1.017.92  i    2,851.58 


211.82 


Grand  total ' i ' '  72,111.43 


r>rokeii  ill  driving. 


t  Dike  pih«s. 


^  Includes  $48  hibor  lashing  on  ^^  a'es  and  braces 


_jgsi — 


(>^' 


~=^1 


-pos'TioH    or    r^OpOMO 


!    5 


:^cl^i 


VapotCD    ^Aop^iao    C 


.■  / 

=-;^ r^h 


-M^::^ 


^_^Jff]\ 


~ 

FF-ATE    Til. 

IMftt    tZJ 

-h 

1 

Z^ 

"-iSsS^ 

::::.y==-      \ 

pR»r»*eo  B.cr.r.i 

0      t^,»,<^ J 

t 

N*E.  226 

S  1    It 

/  .' 

■r;zi_-;-^ 

I'lSN     Dp 

rnapitco  nutiFi 

1 

1n6«  229 

il    w- 

J 

p.-'---- 

-^-^ 

~-s0\ 

[,T,.«      « 

PRopo,=D   K.=r,F. 

=    c j 

^N6C  ^'* 

^ 

--'^J^ 

,-==i-^'     - 

^^^55r 

-^^- 

-* 

o  tH.-«,. — i 

V 

»«QtZ2i 

-  w. 

y 

^-^: 

ec:::S 

^.■>-'='- 

io«  of  r" 

B».-~r^ 4 

Eog53  3 

\*ici/ 


4r       f 


PLATE   IV. 


::^5; 


\>;;----i^ 


v^ 


"■"'^^^^ 


\ 


■^rs.::=^\ 


^ 


C^ 


D  Heonriri.  OHUHWcu 1| 


i 


^ 


;t 


I,  -■ 


PLATE 

VI 

,-^ 

< 

or    PK0PO3E0    REC 

MNEL.-- 

1 

PSOURI  RIVER  COMMISSION. 
GASCONADE    DIVISION 

CKOSS    SECTIONS    OF    RIVER 


HORIZONTAL 

r    f 

?           ^           *          -            « 

VERTICAL 
T           «           <            f           ^           f           ■*= 

Reference 

MARCH 

,8b3 

JUNE 

,093 . 

MOV'R 

18  sa — .  — . — 
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ExiiiiJiT  B. — Cost  of  finislnnff  Gasconade  boat-yard  revetment^  1893, 


Cost. 


CIahs  and  extent  of  work  dooo. 


In  item.      ToU 


Ballnntir.^  upper  bank  (liOO  linear  feet) : 

Material,  382  cubic  yards  of  rock  at  75  cents  per  cubic  yard  on  bar":©  at  '. 

point  of  expendit  nre ." f 28i;.  50 

Labor,  idacingsame  on  bank 15J.  20  i 


Constructlup  and  ballnntiug  matlrrss  (415  linear  fec^t,  or  14,010  Fquaro  foet) : 

Construction:  i 

Labor 2^2.22  ; 

Materials :  i 

140  cords  brush  on  barpe  at  point  of  ♦ixpenditure 32^.  54 

ids  three  fiijlithMinch  strand  (galvanized  steel,» 25.  03 


G84.08poun( 

1,235  pounds  scciuidhand  car  cable 


18.52 


Balla.sting: 

Labor 18. 31 

MaterialH,  175  cubic  yards  rock,  at  $1.0509  per  cubic  yartl  on  barge  ut 
point  of  expenditure 183.  TO 


Grand  total. 


$u: 


.6W 


1,283 


ExiiiniT  C. — CoHt  ill  items  of  pile  dike  conntructioit,  189.1. 


I   Cost  of 

Cost  on  i^"^l^;::!i'"s 

Kind  of  materials.       (Quantity.,  cars  or  at    i,-„.n{'  _ 

■■    liindin«rs.     "»""""K 
and 

barging. 


,  Total  cost  ,  Lal)or,  sub* 
Cost  of  'at  points  of     sisteuce,  .Totlll 


Piles : 

White  oak No.. 

Wali-r  oak do. .. 

(.'nttonwood. .  .do. . . 
Water  oak* ..  .do. .. 

Totalt 


I 


2,721  ;  $in,909.52 

134  507. 69 

154  ;  315.20 

37  ;  179.19 


towing. 


3,046       14,911.60   $2,033.42   $1,107.51 


Wales  and  braces,  feet, 

li.  M .- II87,  7o.) 

B»dts,  screw lbs . .  j  30.  533 

Bolts,  drift do...,  5,030 

Washers do...  7,400  ; 


3, 823.  52  . 

454.86  !, 

111.57  !. 

169.60  1. 


Total. 


7,559.55  ;  1,417.40         412.88 


exjrt^nd-    '    and  sup 
iture.  plies. 


Incttl 


•  ••>! 


$18. 052.  53  I    $9. 858. 33  tST.ni 


Brush cords. . 

Kock cu.  yds . . 

Anchor: 

riles No.. 

Three-eight  hs-inch 

strand feet.. 

Cable do... 


3.810 
6,821 

191 

149.  .540 
11,  509 

9.  389. 83 


5.108.50 
6.  321. 07 


Total. 


574.  50 

1,480.45 
173.  98 

2.  228.  99 


3,620.84  j      8,729.-34 
1, 329.  97  I      7,  651. 04 


96.43 


I 


I 


Curtain : 

Poles cord"  . .! 

Spikes  lbs.. 

Tot:>l 

Grading;  bank ' 

(J rand  total '. 


330 
3.  000 


762.  90 
67.62 


96.43  ;      2,325.42 

I 
403.14  I 


:4. 839. 80  I  U.<i 


5.032.53  I  ll|,1i 
1/872.381    l^ii 


1.206.83  I    %m 


1,617.92 


.■••««t' 


830. 52 


403.14  i       1,233.66 


1,617.92  {    X0 


■^^ 


Broken  in  driving. 


1  Dike  piles. 


^  Includes  $48  labor  lashing  on  wa!e8  aad 


I^[ 


a*:*!- 


:<i. 


""^ 
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Appendix  G. 

establishment  of  harbor  lines  in  missouri  river  at  kansas 

city,  kansas,  and  kansas  city,  missouri.  * 

State  of  Kansas, 
ExE(  UTIVE  Department,  Governor^s  Office, 

Topeka^  September  24^  1892. 

Sir:  I  have  the  honor  to  inclose  herewith  the  minutes  of  a  joint  con- 
ference of  the  executive  committees  of  the  State  boards  of  health  of 
Kanisas  and  Missouri,  held  in  Kansas  City,  Mo.,  on  the  10th  instant,  to 
discuss  the  cholera  situation;  also,  resolutions  adopted  by  said  execu- 
tive committees. 

1  desire  most  respectfully  to  call  your  attention  to  the  resolutions,  and 
urge  that  the  request  therein  presented  may  receive  speedy  and  favor- 
able consideration  at  your  hands,  and  trust  that  you  will  direct  the 
Misssouri  Kiver  Commission,  of  which  Col.  C.  11.  Suter  is  president,  to 
establish  the  true  river  front  or  harbor  line  at  Kansas  City  between  the 
States  of  Kansas  and  Missouri. 
Eespect  fully, 

[Unsigned.] 

Hon.  Stephen  B.  Elkins, 

Secretary  of  War, 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  30,  1892. 

Kespectfully  referred  to  Lieut.  Col.  Chas,  R.  Suter,  Corps  of  Engi- 
neers, for  early  report. 
To  be  returned. 
By  command  of  Brig.  Gen,  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Engineers. 

[Third  indorscTiicnt.] 

Missouri  River  Commission, 

St.  Louis,  Mo.,  October  12,  1892. 

Respec^tfnlly  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  with 
rei)ort  of  this  date. 

Chas.  R.  Sutek, 
Lieut.  Col.  of  Engineer 8, 
President  Missouri  River  Commission. 

[Fourth  indorscTiicrit.] 

Office  Chief  of  Enchnkers, 

U.  S.  Army, 
October  15,  1892. 

Ii(^si)e(t  fully  returned  to  the  Secretary  of  War  with  recommenda- 
tion tliat  tiie  ^lissouri  River  Commission  be  directed  to  take  into  con- 
sideration and  report  its  recommendations  upon  the  subject  of  harbor 
lines  at  Kansas  City,  Kans.,  and  Kansas  City,  Mo. 

Thus.  Lincoln  Casey, 
Briy.  Gen.,  Chief  of  Emjineers. 
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[Fifth  iiidoraemeut.] 

War  r>EPARTMi<:NT,  October  17^  1892. 

*   Respectfully  referred  to  the  Acting  Judge  Advocate  General.    What 
authority  has  tlie  Secretary  of  War  to  direct  the  Missouri  River  Com- 
mission to  consider  and   report  upon  the  subject  of  harbor  lines  at 
Kansas  City,  Kans.,  and  Kansas  City,  Mo.? 
By  order  of  the  Acting  Secretary  of  War: 

John  Tweed  ale, 

Chief  Clerk. 

[Sixtli  iDdor8t>nieiit  ] 

War  Department, 
JudgeAdvocate-(iEneual\s  Ofucl, 

Washhigton^  J).  C,  October  24^  1892. 

Respectfully  returned  to  the  Secretary  of  War. 

This  is  a  request  made  by  the  State  boards  of  health  of  Kansas  and 
Missouri,  through  the  governors  of  those  States,  that  the  Secretary  of 
War  direct  the  Missouri  River  Commission  to  locatt*  and  establish  har- 
bor lines  in  the  harbor  at  Kansas  City,  Mo.,  and  Kansas  City,  Kans. 

It  seems  from  a  report  of  Col.  Suter  herewith  that  there  is  apparently 
a  necessity  for  the  establishment  of  lines  in  that  harbor  for  the  "pres- 
ervation and  protection  of  the  harbor,"  but  the  question  asked  in  the 
indorsement  referring  the  matter  to  this  ofiice  is,  "  What  authority  has 
the  Secretary  of  War  to  direct  the  Missouri  River  Commission  to  con- 
sider and  report  upon  the  subject  of  harbor  lines  at  Kansas  City, 
Kans,  and  Kansas  City,  Mo.  V 

]  do  not  think  he  has  such  an  authority  in  the  sense  that  the  Com- 
mission w(mld  be  under  obligution  to  obey  such  a  direction  given  by 
him.  That  Commission  is  <*()mposed  partly  of  civilians,  and  its  duties 
under  the  statute  relate  exclusively  to  something  other  than  establish- 
ing harbor  lines.  It  is,  therefore,  not  subjei^t  as  a  body  to  the  orders  or 
directions  of  the  Secretary  of  War  in  the  matter  of  establishing  harbor 
lines,  nor  are  its  civilian  members  subject  individually  to  such  orders 
or  directions;  yet  the  law  authorizing  the  establishment  of  harbor 
lines  is  such  that  the  Secretary  of  War  might  act  through  the  Com- 
mission in  carrying  it  into  etfi^ct,  provided  the  Commission  will  act  in 
the  matter.  That  law  is,  that  '-when  it  is  made  manifest  to  the  Sec- 
retary of  War  that  the  establishment  of  harbor  lines  is  essential  to 
the  preservation  and  protection  of  harbors,  he  may,  and  is  hereby 
authorized  to,  cause  such  lines  to  be  established,"  etc. 

He  is  not  recjuired  to  act  through  any  particular  ag(»nt  or  agency. 

Still,  the  (Migineer  ollicers  of  the  Army  are  subject  to  the  orders  of 
tin*  Secrretary  of  War  in  this  matter,  and  are  competent  to  do  this 
work,  and  1  therefore  recommend  that  one  or  more  of  them  be  desig- 
nated therefor. 

(i.    XoRMAN   LiEBER, 

A vtimj  J ud(je- Adroca te- Ooieral. 

[S«?venth  iiHlorsouirnt. J 

War  ])kpartment,  October  26,  1S92. 

l*espectfully  returned  to  the  Chief  of  Engineers. 

If,  in  the  opinion  of  the  Chief  of  Engineers,  the  establishment  of 
hnrbor  lines  is  essential  to  the  ])reservati()n  and  protection  of  the  har- 
bor at  Kansas  City.  Kans.,  and  Kansas  City,  Mo.,  he  will  appoint  a 
board  of  (Migineer  officers  to  examine  and  report  upon  the  same^  taking 
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all  tlie  necessary  steps  to  establish  a  bulkhead  line  and  a  pier-head  Hue 
at  the  ])()ints  named.  There  is  no  objection  to  his  detailing?  the  three  offi- 
cers on  the  Missouri  River  Commission  for  that  board,  nor  is  there  any 
objection  known  to  his  or  their  asking  the  other  members  of  the  Mis- 
souri River  Commission  to  act  with  them,  but  it  is  not  thought  proper 
to  direct  the  JMissonri  River  Commission,  as  such,  to  establish  harbor 
lilies. 

This  case  is  considered  one  of  unusual  importance,  as  the  establish- 
ment of  harbor  lines  may  ali'ect  the  question  of  the  boundary  lino 
between  tlie  two  cities  named  and  between  the  States  of  Kansas  and 
Missouri.  Full  and  complete  surveys  should  be  made,  and  the  whole 
location  should  be  thoroughly  examined  and  the  subject  thoroughly 
investigated.  Before  linal  action,  ample  notice  should  be  given  to  the 
governor  of  the  State  of  Missouri,  to  the  governor  of  the  State  of 
Kansas,  and  to  the  mayor  of  Kansas  City,  Mo.,  and  the  mayor  of  Kan- 
sas City.  Kans.,and  to  the  county  authorities  and  to  the  riparian  own- 
ers, so  that  all  the  parties  interested  may  have  an  oi)portunity  to  be 
heard.  One  or  more  days  should  be  appointed  for  a  hearing  before  the 
boaid,  and  all  the  parties  interested  should  have  an  oi)i)ortunity  to  be 
heard  and  to  furnish  statements  and  evidence,  all  of  which  should  be 
submitted  with  the  report  of  the  board. 

L.  A.  Grant, 
Acting  /Secretary  of  War. 

[Eighth  iii(lorHem(;nt.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October  31^  1892, 

Res])ectfully  returned  to  the  Secretary  of  War. 

Tlie  act  of  July  13,  1892,  provides  that  the  appropriation  made  for 
the  Missouri  River  sliall  be  (expended  under  direction  of  the  Secretary 
of  War  in  the  systematic  im])rovement  of  the  river  according  to  the 
plans  and^specifications  of  the  Missouri  Rivt^*  Commission,  as  approved 
by  the  Chief  of  Engineers. 

The  harbor  lines  cstablisjiod  at  Kansas  Citv  should  be  in  harmouy 
with  the  plans  of  the  Commission  for  the  general  improvement  of  the 
river  at  that  ])lace;  and,  furthern.oie,  if  a  board  of  engineer  officers  be 
constituted  to  examine  and  report  on  this  subject,  there  will  be  no  fund 
available  Irom  whicli  the  expenses  of  the  examinations,  surveys,  hear- 
ings, and  other  necessary  investigations  can  be  paid. 

For  these  reasons  it  is  considered  important  that  the  matter  should 
be  ])laced  in  the  hands  of  the  Missouri  River  Commission,  and  it  is 
resi)e('trully  recommended  that  the  Commission  be  directed  to  takeinto 
considci  ation  and  report  on  the  subject  of  these  lines  in  accordance  with 
the  detailed  methods  set  forth  in  the  directions  of  the  Secretary  of  War 
contained  in  the  seventh  indorsement. 

Ttios.  Lincoln  Casey, 
Bruf,  Gen. J  Chief  of  Engineers. 

(Ninth  iiidorst'nient.] 

War  Department,  January  7, 1893. 

Res])e(tfully  returned  to  the  ('hief  of  Engineers,  with  the  suggestion 
that  h(i  call  tlie  matter  to  the  attention  of  the  Secretary  of  War. 

L.  A.  Grant, 
Assistant  Secretary  of  War. 
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(Ten til  indorsement.] 

War  Department,  January  9, 1893. 

The  Secretary  of  War  concurs  in  the  views  and  recommendations  of 
the  Chief  of  En<j:ineers,  and  they  will  be  carried  out. 
13y  order  of  the  Secretary  of  War: 

John  Tweedale, 

0/iiV/  Clerk. 

[Eleventh  indoracniont.] 

Office  Chief  of  Engmneebs, 

U.  S.  Army, 
January  10,  1893. 

Resj)ectfully  returned  to  Lieut.  Col.  C.  E.  Suter,  Corps  of  Engineers, 
callin<>"  nttcntiou  to  the  eighth  and  tenth  indorsements. 
By  connnand  of  Brig.  Gen.  Casey: 

H.  M.  Adams, 
Major,  Corps  of  Engineers, 

[Twelfth  iudorsonient.] 

Missouri  River  Commission, 
St.  Louis,  Mo.,  September  14,  1893. 

Respectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  with 
report  of  this  date. 

Chas.  R.  Suter, 
Lieut.  Col.  of  Engineers, 
President  Missouri  River  Commission. 


L'OMMLXICATIOX   OK  TIIK  KXKCUTIVE  COMMITTEES  OF  THE  STATE  BOARDS  OF   HEALTH 

OF    KANSAS   AN1>    MISSOURI. 

Kansas  City,  Mo.,  September  — ,  189£. 

Dear  Sir:  At  a  joint  confci^nco  of  the  oxecntive  oomniittoes  of  the  State  boards 
of  licnlth  of  Kansas  and  Missouri,  held  in  this  city  on  the  10th  instant,  to  discuss 
the  cholera  situation,  the  resolutions,  of  which  wo  inchise  a  copy  herolD,  were 
unanimously  adopted. 

The  sloujjfh  mentioned  in  the  rcsolntifms  is  a  standins^  menace  to  the  health  of 
both  the  Knnsas  cities;  and  as  there  is  doubt  as  to  which  of  the  cities  it  legally 
belongs,  neither  city  seems  to  think  that  it  is  justiticd  in  taking  care  of  its  sanitary 
condition.  This  bein<r  the  case,  it  is  at  this  time  especially  desirable  that  some 
method  be  adopted  to  better  its  condition  from  a  sanitary  standpoint  at  once  and 
while  there  is  no  imminent  immediate  danger. 

It  was  the  opinion  of  this  Joint  body  that  if  the  true  river  or  harbor  line  should 
be  definitely  established,  and  the  dispute  as  to  the  ownership  oi  the  ground  thns 
settled,  efl'orts  would  then  be  made  immediately  by  the  proper  authorities  to  drain 
the  slongh. 

We  res])ectfnlly  beg  you  to  aid  us  in  this  precaution,  which  we  think  ought  to  be 
taken,  by  calling  the  attention  of  the  honorable  Secretary  of  War  to  the  state  of 
ailaiis  and  asking  liim  to  give  such  instructions  to  the  Missouri  River  Commissioners 
as  sliall  bring  about  a  speedy  location  of  the  river  line  along  the  front  of  the  two 
cities. 

Ho]>ing  that  you  will  aid  us  in  this  matter,  which  we  deem  of  great  and  urgent 
iini)ortance  to  both  Kansas  City,  Mo.,  and  Kansas  City,  Kans., 
We  are,  with  respect, 

II.  I).  Hill,  M.  D.,  Kansas, 
W.  (i.  Hall,  M.  1>.,  MissoHri, 
H,  M.  Downs,  M.  D.,  KamsaM, 
E.  R.  Lewis,  M.  D.,  Missovri, 

Committee. 
(Signed  by  authority  of  the  c<mimittee  by  E.  R.  Lewis.) 
His  Excellency,  Lyman  T.  Hitmpiirev, 

Topeka,  Kans. 
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KKSOLl  TIOX    ADoPTF.n  AT  A  JOINT   COXFERENXK   OF  THE   EXECUTIVE   COMMITTEES  OF 
THE   STATE    BOAKD8   OF    HEALTH   OF    KANSAS  AND   MISSOURI. 

Kansas  City,  Mo.,  Septemher  10,  ISO,?. 

At  a  Joint  conference  of  the  executive  committees  of  the  State  boards  of  health 
of  Kansas  and  Missouri,  held  in  this  cit^'  to-day  to  discuss  the  cholera  situation,  the 
followiu<;  resolutions  were  unanimously  adopted: 

"  Wiicnias  the  West  Bottoms  or  Packing  House  Slou«jh,  a  low  tract  of  land  made 
or  reclaimed  from  the  Missouri  River  channel,  and  lynig  along  the  front  of  said 
river,  between  the  cities  of  Kansas  City,  Mo.,  and  Kans:us  City,  Kans.,  is  a  standing 
antl  dangerous  menace  to  the  health  of  the  two  cities  by  being  a  cesspool  of  tilth, 
refuse,  and  stagnant  water,  cut  off  from  drainage  to  the  river;  and 

''Whereas  it  is  represented  to  us  that  the  establishment  of  the  true  viver  front  or 
harl)()r  line  would  result  in  the  immediate  efforts  to  properly  drain  this  slough  and 
otherwise  improve  its  sanitary  condition;  and 

"Whereas  the  ownership  of  this  tract  of  made  or  reclaimed  ground  is  involved 
in  dispute,  being  at  present  practically  beyond  the  jurisdiction  of  either  city,  and 
uneared  for  by  cither: 

*'  fie  it  thei'vforc  rcHolred,  That  a  committee  b«  appointed,  to  consist  of  Dr.  H.  D. 
Hill,  of  Kansas,  Dr.  W.  G.  Hall,  of  Missouri,  and  Drs.  H.  M.  Downs  and  E.  R. 
Lewis,  health  officers  of  Kansas  City,  Kaus.,  and  Kans.is  City,  Mo.,  respectively,  to 
draw  up  and  present  appropriate  resolutions  calling  upon  the  honorable  Secretary 
of  War,  through  the  governors  of  Missouri  and  Kansas,  to  give  such  instructions  to 
the  Missouri  River  Commissioners  as  shall  lead  to  the  speedy  location  of  the  river 
line  along  the  front  of  the  two  cities. 

''  lie  it  further  resolved  J  That  Dr.  R.  C.  Atkinson,  of  the  Missouri  State  board  of 
health,  be  requested  to  call  upon  Col.  C.  R.  Suter,  president  of  the  Missouri  Riyer 
Commissioners,  and  urge  upon  him  the  necessity  for  the  immediate  consideration  of 
this  im]>ortant  subject." 

Official: 

M.  O'Brien,  M.D., 
Secretary  of  the  Conference, 


report  of  the  missouri  river  c03imissi0n. 

Missouri  Eiver  Comihission, 

Office  of  the  President, 
St.  LouiSj  Mo.j  October  12^  1892. 

General:  I  have  the  honor  to  submit  the  following:  report  on  the 
resolutions  adopted  September  10,  1892,  by  the  executive  committee  of 
the  State  boards  of  healtli  of  Kansas  and  Missrmri,  presented  to  the 
iionorable  Secretary  of  War  by  letter  from  the  g:overnor  of  Kansas 
dated  September  24, 1892,  and  referred  to  me  for  report  by  indorsement 
of  the  Chief  of  Engineers  dated  September  30, 1892;  presented  also  by 
letter  from  the  *;overnor  of  Missouri  under  date  of  September  26, 1892, 
and  referred  to  me  by  indorsement  of  the  (Jliief  of  Engineers  dated 
October  1,  1S92. 

Tin'  tract  of  hind  referred  to  lies  on  the  south  bank  of  the  Missouri, 
Jnst  below  the  mouth  of  the  Kansas  River,  and  facing  a  slough  dry  at 
low  water,  except  at  tlie  lower  end.  Considerable  accretions  have 
occniuMl  heie,  largely  aided  by  the  dike  of  the  National  Water  Works 
C()nii)any.  Tlu^  inclosed  tracing  shows  the  condition  of  affairs  in  Feb- 
rnary,  1S92;  but  the  high  water  of  the  present  season  has  greatly 
a(]<h  (1  to  the  accretions  as  there  shown. 

The  subject  of  establishment  of  harbor  lines  at  Kansas  City,  Kans., 
and  Kansas  City,  Mo.,  came  before  the  Commission  at  their  meeting  of 
February  IS,  1892,  at  which  time  delegations  from  each  of  the  Jibovo 
cities  and  representatives  of  otlier  interested  parties  were  heard.  The 
decision  reached  by  tlie  Commission  at  that  time  was  that  they  had  no 
])i)wer  to  establish  harbor  lines  unless  directed  to  do  so  by  the  Secre- 
tarv  of  War. 


31()4      REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 

At  their  meeting  of  March  2G,  1891,  certtiiu  bulkhead  lines  at  Kansas 
City  i)ro])ose(I  by  W.  V,  Van  Aken  had  been  ai)i)roved  by  the  Com- 
mission as  not  being  prejudicial  to  the  interests  of  navigation ;  and 
at  the  meeting  of  February  18,  1802,  the  Commission  still  maintained 
the  same  opinion.  It  was  thought  by  them  that  the  above  bulkhead 
lines  had  received  the  a])proval  of  the  Secretary  of  War;  but  subse- 
quent c(UTesp(mdence  (se(^  indorsement  of  Secretnry  of  War  dated 
]\Iiuch  1),  1802.  in  letter  from  Secretary  of  War  to  Chief  of  Engineer?*, 
dated  I'ebrujiry  27,  1802),  shows  that  this  is  not  the  case. 

The  lines  shown  on  the  inclosed  tracing  do  not  differ  materially  from 
the  bulkhead  lines  pro])Osed  by  Van  A  ken  and  api)roved  by  the  Com- 
mission, and  were  considered  satisfactory  by  the  Coniniission,  so  far 
as  navigation  is  concerned,  when  this  matter  was  last  considered. 
Whether  this  w(mld  be  true  at  the  present  time,  or  whether  they  would 
meet  the  views  of  other  parties  concerned,  I  am  unable  to  say.  A 
resurveyof  the  locality  and  a  hearing  of  interested  parties  would  prob- 
ably be  necessary  before  any  detinite  decision  could  be  made. 
Very  respectfully,  your  obedient  servant, 

CHAS.    li,    SUTER, 

Livut,  Vol,  of  I^JuffinrcrSy 
President  Mifisouri  Rirer  (JommiHsion. 
Brig.  (xen.  Thomas  L.  Casey, 

Chirf  of  bhujineers^  C  S,  A. 


letteu  fuom  the  uovehnoh  of  the  state  of  missouri. 

State  of  JVIissoxri, 

Executive  Department, 
Citf/  of  Jefferson^  September  Ji^O^  1892. 

Dear  Sir:  1  inclos(»  copies  of  resolutions  passed  by  a. joint  confer- 
enceof  tlie  executive  c(unmittees  of  the  State  boards  of  health  of  Kan- 
sas and  Missouri,  held  in  Kansas  City,  Mo.,  Se])tember  10.  Yon  will 
observe  therefrom  that  ^'tlie  true  river  frcmt  or  harbor  line"  has  not 
been  definitely  located  at  or  near  the- boundary  line  between  the  two 
States,  and  that  in  consetpience  thereof  the  condition  of  the  undetiued 
territory  is  such  as  to  be  a  menace  to  the  health  of  the  immediately  sur- 
rounding country.  1  res])ect fully  request  that  you  direct  the  Missouri 
Hivcr  Commission  to  locate  at  as  early  a  date  as  jmssible  the  river  Hue 
in  front  of  the  two  cities. 
Respectfully, 

David  li.  Francis, 
Hon.  Stephen  B.  Elkins,  Governor. 

Secretary  of  War. 

[Srctmcl  iiulorHi'iuciit.J 

Office  ('hief  of  Engineers, 

r.  S.  Army, 
Ovtoher  ly  1893. 

Respectfully  r(M*errcd  to  Lieut.  Col.  C.  R.  Suter,  C<nps  of  Engineers, 
in  connection  with  i)revious  j)a])ers  sent  him  Sejiteuiber  30,  1802,  on 
same  subject. 

By  command  of  J>rig.  Cen.  Casey: 

II.  M.  Adams, 
Major,  Corps  of  Engineers. 
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[Third  indorsement.  1 

Missouri  Eiver  Commission, 

1st.  Louift,  Mo.j  October  12^  1892. 

Kespectfully  returned  to  the  Chief  of  Engineers,  U.  S.  Army,  with 
report  of  tliis  date. 

CHAS.  li.  SUTER, 

Lieut.  Col.  of  Engineers^ 
President  Missouri  River  Commission. 


report  of  missoiri  river  commission. 

Missouri  River  Commission, 

Office  of  the  President, 
St.  Louis,  Mo. J  September  14,  1893. 

General:  In  accordance  with  your  instructions  contained  in  tenth 
indorsement,  dated  January  0,1803,  on  communication  of  the  governor 
of  Kansas,  dated  September  li4,  1802,  th<»  Missouri  River  Commission 
have  carefully  investigated  the  subject  of  iiarbor  lines  in  front  of  Kansas 
City,  Kans.,  tuid  Kansas  City,  Mo.  A  public  meeting  was  hekl  at  St. 
Louis,  iMo.,  June  2, 1803,  at  which  all  persons  interested  were  requested 
to  express  their  views.  Minutes  of  this  meeting  with  copies  of  all 
papers  filed  are  hereto  appended.*  The  views  of  interested  parties 
may  be  summed  up  as  foHows;  The  State  of  Kansas  desires  that  the 
mouth  of  the  Kaw  River  be  left  in  the  State  of  Kansas  and  that  the 
shore  line  of  182G  be  reestablished  if  possible.  Kansas  City,  Kans., 
desires  the  same.  The  State  of  ^lissouri  was  not  heard  from,  Kansas 
City,  Mo.,  is  indifferent,  the  drainage  difficulties  formerly  complained 
of  having  been  obviated  by  the  construction  of  an  intercepting  sewer. 
Finally  the  riparian  owners  are  mainly  interested  in  as  great  a  reclama- 
tion of  land  as  possible,  but  above  all  to  have  a  definite  line  fixed  to 
which  re'claniation  can  be  carried. 

After  full  consideration  of  the  subject,  the  Commission  beg  leave  to 
report  that  in  their  opinion  a  reestablishment  of  the  shore  line  of  1826 
would  be  incompatible  with  the  present  direction  and  loctitioi.  of  the 
river  above,  and  also  with  the  safe  passage  of  the  Hannibal  and  St. 
Jos(*p]i  Railroad  bridge  at  Kansas  City,  Mo. 

Tliey  therefore  respectfully  recommend  the  harbor  line  exhibited  on 
the  ac(*onipanying  mapt  as  best  fulfilling  all  the  requirements  of  the 
situation.  This  line,  it  will  be  observed,  leaves  the  mouth  of  the  Kaw 
in  Kansas,  ])rovi(les  for  a  considerable  amount  of  valuable  reclamation, 
and  at  the  same  time  gives  a  favorable  direction  of  approach  to  the 
Hannibal  and  St.  eloscph  biidge.  Mapt  api)ended,  Appendix  A  (scale 
1  inch  =  2,000  feet),  gives  a  general  view  of  the  locality  and  the  pro- 
])(>sc(l  line.  INlapt  appended,  A])pendix  B  (scale  1  inch  =  250  feet), gives 
the  location  of  the  line  in  detail  with  the  reference  points  from  which  it 
can  l)e  determined.  These  refeience  points  with  bearings  and  distances 
to  marked  ])()ints  on  the  line  are  further  described  in  Appendix  C.  Let- 
ters and  references  are  the  same  on  both  maps. 
Very  respectfully,  your  obedient  servant, 

ClIAS.  R.  SUTER, 

Lieut,  Col.  of  Engineers, 
Presidrnt  Missouri  River  Commission. 
r>rig.  (Jen.  Thomas  L.  (-asky. 

Chief  of  En(iinecrs,  U.  S.  A. 

"Not  printed.  tOuiitted. 
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[First  inclorscmcntl 

Office  Chief  of  Engineers, 

U.  S.  Army, 
October'  5 J  1893. 

Kespcctfully  submitted  to  the  Secretary  of  War. 

The  ^lissouri  Kiver  Commission  having?  had  under  consideration,  in 
accordance  with  the  instructions  of  tlie  Secretary  of  War  embodied  in 
the  seventli,  ei|>hth,  and  tenth  indorsements  on  1244-1)- W.D.,  1892, 
the  subject  of  harbor  lines  on  the  Missouri  and  Kaw  rivers  in  front  of 
Kansas  City,  Kans.,  and  Kansas  Citj",  Mo.,  has  given  the  matter  care- 
ful investigation  and  submits  the  within  report  and  accompanying 
pa])ers  and  drawings,  to  which  attention  is  respectfully  invited. 

The  Commissi(m  recommends  for  adoption  the  harbor  lines  shown 
by  full  black  lines  on  the  drawing  marked  Appendix  B,  the  ])oint8  on 
which  line  are  designated  by  capitjil  letters,  beginning  with  "A,''  at 
tlie  mouth  of  Dry  Creek,  in  tlie  northern  part  of  Kansas  City,  Kans., 
ar.d  terminating  at  "  B  B,-'  where  the  proposed  harbor  line  intersects 
the  revetted  bank  of  the  Missouri  lliver.  A  description  of  these  points, 
with  bearings  and  distances  from  certain  fixed  reference  points,  is 
given  in  A])pendix  C. 

]  concur  in  the  recommendations  of  the  Commission,  and  recommend 
that  the  selected  line  be  approved,  and  that  the  Secretary  place  bis 
api)roval  upon  the  drawing  marked  Appendix  B. 

Attention  is  invited  to  the  communications  of  July  14  and  15, 
respectively,  from  the  governor  of  Kansas  and  the  mayor  of  Kansas 
City,  Kans.,  requesting  to  be  informed  regarding  the  line  pn)posed  by 
the  Commission  before  final  iiction  is  taken  on  the  matter  by  the  Sec- 
retary of  War. 

Tnos.  Lincoln  Casey, 
Brig.  Gen..,  Chief  of  Erifjineers. 

[St'coml  iiulorseitient.] 

W^AR  Defartment,  December  .9,  1893. 

The  harbor  lines  proposed  by  the  Missouri  Kiver  Commission,  as 
shown  on  tracing  marked  Appendix  B,  are  approved. 

Daniel  S.  Lamont, 

Secretary  of  War. 


Appendix  C. — Descpiption  of  Refepence  Points. 

points  detepminei)  py  the  city  exfjineeks  of  kansas  city,  mo.,  and  kansas 
(mtv,  kans.,  to  pe  connected  with  the  kivell  survey  for  determining 
position  of  the  kansas  city  iiappop  line. 

a.  I'oint  in  prolongation  of  the  centor  line  of  Virjrinin  avenue,  1,301-  feet  eaat  of 
intprscrti<in  of  ccntt'i'  lines  of  Virp:inia  avenue  and  Third  Htrcet,  KanHas  City,  Kans. 

h,  Toinl  in  the  ])r()lon«^ation  of  a  line  'M  feet  Honth  of  and  parallel  to  the  north 
line  of  Washington  avt^nue,  652  feet  east  from  the  eenter  lino  of  Third  street,  Kan- 
sas City,  Kans. 

c.  On  centei  line  of  Miinn-sota  avenue,  r)()8f(M»t  cast  of  eent«T  line  of  Thinl  street, 
Kansas  City,  Kans, 

<L  Point  in  the  prohnigat  ion  of  ;i  line  20  feet  north  of  and  parallel  to  the  center  lino 
of  Ohio  avenue,  150  feet  northeast  from  the  center  lino  of  James  street,  Kansas  City, 
Kans. 

r.  Houndary  monument  on  line  hetwec^n  Missouri  and  Kansas,  19.6  feet  sonth  of 
arrow  mark  on  the  ]>rick  wall  of  the  otliec  of  the  Armour  racking  Company;  also 
638. 1  feet  north  of  a  point  125  feet  south  of  the  south  line  of  Ninth  street. 
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/.  Bears  north  70*^  10'  east,  521.8  feet  distant  from  boundary  monument  or  point  e. 
This  point  is  on  an  unused  trestle. 

</.  (In  lin«)  10  fec^t  east  of  and  parallel  to  the  west  line  of  Santa  Fo  street,  332  feet 
nortli  of  north  line  of  Eighth  street,  Kansas  City,  Mo. 

h.  Point  is  on  prolongation  of  center  lino  of  Broadway,  364  feet  from  center  line 
of  Second  street,  Kansas  City,  Mo. 

/.  Point  35  feet  north  of  south  line  of  Front  street,  in  prolongation  of  east  line  of 
Delaware  street ;  also  bears  north  56^  4'  east,  1,017  feet  Irom  Point  A,  Kansas  City,  Mo. 

j.  Poiut  on  Hue  between  sections  32  and  33,  and  590  feet  north  of  intersection  of 
center  lines  of  Troost  avenue  nnd  First  street. 

A.  On  line  bt'twecn  sections  33  and  34,  and  1,950  feet  north  of  section  corner  27- 
28-33-34,  which  corner  is  on  Rochester  avenue  and  alley  between  Garland  and 
Anthony  aveuues,  Kansas  City,  Mo. 

/.  Point  on  half-section  line  of  section  27,  and  1,985  feet  north  of  center  of 
section  27. 

Eastern  city  limit  is  a  north  and  south  line,  1,445  feet  east  of  point  /. 

POSITIONS   OF    POINTS  OF    REFKRKNCE   ON    HARBOR  LINE   IN   FRONT  OF   KANSAS   CITY» 

MO.,    AND   KANSAS   CITY,    KANS. 

The  capital  letters  used  to  designate  the  points  on  harbor  lino  are  shown  on  the 
accompanying  map.  The  small  letters  referred  to  and  shown  on  the  map  are  at  points 
furnished  by  the  municipal  engineers.  The  bearings  given  are  referred  to  the  true 
meridian. 

A.  Upper  end  of  harbor  line  is  at  mouth  of  Dry  Creek,  in  the  northern  part  of 
Kansas  City,  Kans.  Point  of  beginning  bears  north  37°  22'  east,  334  feet  distant 
from  ])oint  a. 

B.  On  prolongation  of  center  line  of  Virginia  avenue,  1,465  feet  east  of  intersec- 
tion of  the  center  lines  of  Virginia  avenue  jmd  Third  street,  Kansas  City,  Kans.  , 

('.  Point  bears  south  87^  east,  533  feet  distant,  from  a  point  at  the  north  end  of 
railroad  trestle  over  .Jersey  Creek,  which  point  bears  south  33*^  west,  834.4  feet  dis- 
tant from  point  a. 

1).  Tangent  point  of  Missouri  River  harbor  lino  and  the  established  line  for  the 
north  bank  of  the  Kaw  River,  bears  north  74°  45'  east,  740  feet  distant  from  point  b, 

G.  Kaw  River,  north  line.  Point  of  beginning  of  tangent  bears  south  50°  52'  east, 
675  feet  distant  from  point  6. 

H.  Kaw  River,  north  line.  Point  at  end  of  line  and  of  tangent,  at  north  pier  of 
Kansas  City,  Argentine,  and  Independence  Railway  bridge  across  Kaw  River,  bears 
sonth  34^2*2'  west,  1,415  feet  distant  from  point  G. 

I.  On  prolongation  of  center  line  of  Minnesota  avenue,  1,690  feet  east  of  center  lino 
of  Third  street,  Kansas  City,  Kans. 

,1.  Kaw  River,  sonth  line.  Line  begins  at  outer  end  of  dike  at  a  point  bearing  north 
53-^  10'  east,  915  feet  distant  from  south  pier  of  Kansas  City,  Argentine,  and  Inde- 
pendence Railway  bridge  across  Kaw  River. 

K.  Point  bears  north  18*^  45'  east,  2.055  feet  distant  from  point  d. 

L.  Kaw  River,  south  line.  Point  bears  north  18^  45'  east,  1,855  feet  distant  from 
point  r/. 

M.  Tangent  point  of  Missouri  River  harbor  line  and  line  on  south  side  of  Kaw 
River,  bears  north  36-  15'  east,  1,762  feet  distaut  from  point  d. 

N.  Point  of  intersection  of  State  line  between  Missouri  and  Kansas,  2,360  feet  north 
of  bonndary  monnmeut  referred  to  as  point  e. 

O.  On  j)rolony;ation  of  line  20  f»*et  distant  from,  northerly  and  parallel  to,  the 
center  line  of  Ohio  avenue,  2,298  feet  northeast  from  intersection  of  said  prolonged 
Wmi  with  the  center  line  of  James  street. 

P.   Point  bea;"s  north  20^  30'  east,  1,188  feet  distant  from  point/. 

Q.  Point  bears  north  48'^  east,  1,608  feet  distant  froni  point/. 

R.  On  ])r()lon,u:ati()n  of  line  16  feet  east  of  and  parallel  to  the  west  lino  of  Santa 
Fe  street,  1,247  leet  north  of  north  line  of  Eighth  street,  Kansas  City,  Mo. 

S.  Point  bears  north  ilO^  35'  east,  1,640  feet  distant  from  point  r/;  also  boars  south 
70-  50'  west,  1,072  feet  distant  from  a  point  which  bears  south  51°  57'  west  592.3  feet 
distant  from  ]>oint  //. 

T.  Point  bears  north  30-  55'  west,  118  feet  from  a  point  which  bears  south  51^  57' 
west,  592.3  feet  distant  from  point  h. 

U.  On  j)r(»longation  of  center  line  of  Broadway,  454  feet  north  of  intersection  of 
tln'  center  lines  of  Second  street  and  Broadway,  Kansas  City,  Mo. 

V.  Prolongation  of  east  line  of  Delaware  street,  95  feet  north  of  south  line  of 
Front  street. 

W.  Beginning  point  of  tangent  bears  north  55°  east,  845  foot  distant  from  point  i. 

X.  End  of  tangent  is  point  on  line  between  sections  .32  and  33,  which  is  also  the 
center  line  of  Troost  avenue,  and  1,712  feet  north  of  meander  corner.     Meander 
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comer  is  225.25  feet  north  of  intersection  of  center  lines  of  Troost  avenue  and  First 
street. 

Y.  I'oint  bears  north  28^  25'  west,  430  feet  distant  from  a  point  which  bears aoath 
62^  30'  west,  3,133  feet  distant  from  point  A'. 

Z.  Point  bears  north  55-^  43'  west,  553  feet  distant  from  a  point  which  bears  aoath 
59^  33'  west,  1,495  feet  distant  from  point  k. 

A  A.  Point  on  line  between  sections  33  and  34  and  158  feet  north  of  point  k. 

B  B.  Intersection  of  harbor  line  and  revetted  bank,  bears  north  53°  50'  east,  1,525 
feet  distant  from  point  k. 


APPENDIX  Z  Z. 


ANNUAL  REPORT  OF  THE  VALIFORNIA  DJ^BRIS  COMMISSION,  1893, 
[Printed  id  House  Ex.  Doc.  No.  16.  Piftj-third  CoDj^ress,  second  session.] 

California  Di^bris  Commission,  • 

San  FranciscOj  Cal.y  November  15^  1693. 

General:  The  California  Ddbris  Commission  has  the  honor  to  sub- 
mit the  following  report: 

The  Commission  owes  its  existence  to  an  act  of  Congress  entitled 
"An  act  to  create  the  California  Debris  Commission,  and  regulate 
hydraulic  mining  in  the  State  of  California,"  approved  March  1,  1893. 
(Appendix  E.) 

The  jurisdiction  of  the  Commission,  defined  by  section  3  of  the  act, 
extends  to  hydraulic  mining  in  the  territory  drained  by  the  Sacra- 
mento and  San  Joaquin  river  systems  in  California. 

The  Commission  was  organized  in  San  Francisco  on  June  8, 1893, 
the  senior  officer  becoming  president,  and  the  junior  secretary  and 
disbursing  officer.  Lieut.  Gillette,  Corps  of  Engineers,  on  reporting  to 
the  Commission  for  duty  became,  by  authority  of  the  Chief  of  Engi- 
neers, disbursing  officer,  relieving  Maj.  Heuer  of  his  responsibility  in 
money  and  property  on  November  8. 

METHODS  OF  FROCEDURE. 

On  the  date  of  its  organization  the  Commission,  as  required  by  the 
act  of  Congress,  adopted  a  set  of  rules  for  j^erformance  of  business 
and  instructions  for  applicants  for  permission  to  mine  by  hydraulic 
process.  A  copy  of  these  rules  and  instructions  is  appended,  marked 
A.  These  instructions  are  stated  to  be  preliminary,  and  subject  to 
changes  as  experience  shall  be  found  to  require.  A  further  schedule 
of  requirements  has  been  prepared,  which  fully  outlines  operations  and 
instructions. 

In  cases  where  mining  properties  are  large,  and  the  hydraulic  proc- 
ess is  to  be  operated  on  a  large  scale,  it  is  regarded  as  indispensable 
that  the  project  be  fuUy  presented  by  written  description  and  by  full 
drawings.  These  di'awings  will  show  the  position  and  extent  of  the 
storage  reservoirs  and  the  means  proposed  for  restraint  of  detritus, 
and,  generally,  all  that  is  necessary  for  a  full  record  of^the  case.  If  a 
I>ermit  is  issued  subsequent  mining  operations  will  be  recorded  by  a 
system  of  reports  from  the  operators,  and  by  inspection  under  direction 
of  the  Commission. 

The  greater  number  of  applications  will,  however,  come  from  owners 
of  small  properties,  where  two  or  three  men  are  to  operate  the  system, 
or  where  the  miners  are  not  in  a  position  to  furnish  fully  all  desired 
information,  either  from  want  of  knowledge  or  from  want  of  means  to 
hire  suitable  engineering  advisers.  These  are  cases  where  the  output 
is  small.  Many  are  iif  remote  parts  of  the  country  and  work  only  for 
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two  or  three  montlis  of  water  supply  during  the  year.  In  such  cases 
the  Commission  expects  to  use  its  discretion  in  its  requirements  as  to 
the  form  and  fullness  of  applications.  Inspection,  however,  of  all  mines 
in  operation  will  be  maintained. 

As  required  by  law,  the  Commission  generally,  by  a  committee  of  its 
members,  has  in  every  case  visited  the  locality  of  the  application.  Some 
of  these  journeys  require  five  or  six  days  of  arduous  traveling  in  the 
mountains. 

The  number  of  applications  for  permission  to  mine  has  not  been 
great.    Of  late  they  come  in  faster. 

The  new  system  of  limitations  and  restrictions  has  to  be  studied  by 
the  miners.  An  application  involves  expense.  If  the  application  bo 
granted  further  expense  is  involved  in  impounding  arrangements.  The 
system  is  a  novelty;  its  workings  are  yet  to  be  defined  in  practice.  The 
miner  is  in  the  hands  of  the  Commission ;  his  permit,  once  granted,  may 
be  revoked  in  the  discretion  of  the  Commission;  he  is  uncertain  whether 
his  practical  devices  for  impounding  will  be  understood  ;  the  uncer- 
tainty whether  or  not,  even  if  all  goes  well  with  the  Commission,  he 
may  not  be  involved  in  litigation.  These  and  other  circumstances  aro 
sufticient  to  account  for  hesitation  and  delays. 

The  Commission  has  no  means  as  yet  of  estimating  the  number  of 
applications  with  which  it  will  have  to  deal.  In  1880  more  than  400 
hydraulic  mines  were  reported  to  be  in  operation  within  the  drainage 
area  of  the  Sacramento  and  San  Joaquin  rivers. 

The  assessors  of  the  mining  counties  reported  in  1880  over  10,000,000 
inches  of  water  used  in  mining.  The  State  engineer's  estimate  of  the 
quantity  of  gravel  mined  in  that  year  exceeded  38,000,000  cubic  yards. 
The  amount  of  workable  gravel  yet  remaining  is  indeterminate.  Com- 
petent authorities  place  it  at  several  hundred  million  cubic  yards. 

It  is  not  supposed  that  the  Commission  will  have  to  deal  with  all,  or 
nearly  all,  of  tliis  great  mass ;  but,  on  theother  hand,  it  is  not  possible  yet 
to  estimate  the  percentage  to  come  under  our  control.  Much  depends 
upon  the  working  of  the  system  of  control  during  the  coming  year. 

It  is  probable  that  the  increased  expenditures,  and  the  restrictions 
upon  freedom  of  operations  involved  by  the  new  system  of  regulation, 
may  act  to  make  mining  in  many  cases  less  profitable  than  formerly, 
thereby  reducing  the  magnitude  of  the  output  and  the  number  of 
applications. 

A  list  of  all  applications  presented  to  the  Commission  is  appended. 
marked  B.  [Jpon  this  list  are  shown  the  locality  of  mine,  brief,  and 
date  of  application,  and  action,  if  any,  taken  by  the  Commission. 

HYDRAULIC    MINING. 

The  following  are  sections  of  the  State  code  of  laws  in  force  in  Cali* 
fornia : 

Skc.  1124.  Tho  business  of  hydraulic  miuin^  may  be  carried  on  within  the  State 
of  CalifoiTiia  whcrcYcr  and  whenever  tlie  same  can  bo  carried  on  without  material 
injury  to  the  navigable  streams  or  the  lands  ad^jacent  thereto. 

J^ix'.  1425.  Jfydranlic  mining,  within  the  moaning  of  this  title,  is  mining  by  means 
of  the  application  of  water  undor  pressure,  through  a  nozzle,  against  a  natural  bank. 

This  definition  is  accepted  by  the  act  of  March  1, 1893,  which,  in 
section  8,  provides  that  '*  hydraulic  mining,  and  mining  by  the  hydrau- 
lic process,  are  hereby  deciared  to  have  the  meaning  and  applicatioii 
given  to  said  terms  in  said  State''  (California). 
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This  method  of  mining  was  practiced  for  many  years  on  a  large 
scale  within  the  territory  over  which  the  jurisdiction  of  the  Commis- 
sion now  extends.  Large  sums  of  money  were  invested  by  miners  and 
capitalists  in  construction  of  reservoirs  in  high  altitudes  in  the  Sierra 
Nevada;  in  canals  of  many  miles  in  length,  traced  along  the  steep 
flanks  in  the  mountains;  in  long  systems  of  wrought-iron  conduits, 
ending  at  the  ground  to  be  worked,  and  in  trenches,  outlet  tunnels, 
and  sluices,  in  which  the  gold  was  gathered,  and  through  which  the 
detritus  of  stones,  gravel,  sand,  and  clay  was  carried  away  from  the 
mines. 

A  system  of  wonderful  efficiency  was  developed  from  these  elements 
by  which  it  became  practicable  to  wash  with  profit  gravel  containing  a 
few  cents  per  ton.  But  for  tliis  system  the  great  placer  deposits  must, 
for  the  most  part,  have  remained  undisturbed  for  the  reason  that,  while 
exceptional  deposits  of  gravel  lying  close  to  the  bedrock  in  some  cases 
produce  as  much  as  several  dollars  per  cubic  yard,  the  average  product 
from  the  top  to  the  bottom  of  these  gravel  deposits,  which  are  often 
several  hundred  feet  in  height,  is  but  a  few  cents  per  cubic  yard,  and 
not  enough  to  repay  the  cost  of  mining  by  any  other  process  than  the 
one  hereinbefore  described. 

But  with  a  great  output  of  gravel,  say  perhaps  as  much  as  10,000 
cubic  yards  per  day,  effected  by  large  quantities  of  water  under  great 
pressure,  which  excavated  the  gravel  and  removed  it,  under  the  direc- 
tion of  a  few  men,  there  was  probably  a  profit  even  when  the  product 
did  not  exceed  10  cents  per  cubic  yard. 

So  it  came  about  that  everywhere  in  the  mining  territory  where 
auriferous  deposits  of  sufficient  extent  were  found  so  situated  as  to  be 
accessible  to  \f ater  supply,  and  at  sufficient  elevation  above  the  rivers 
to  give  fall  to  the  sluices  adequate  to  carry  off  the  detritus,  monitors 
were  at  work  washing  down  hills  and  transferring  them  to  the  beds  of 
adjacent  streams,  down  which  they  were  moved  by  freshets  to  the 
plains  and  water  courses  of  the  valleys,  whereon  and  wherein  large 
dexK)sits  were  made. 

LITIGATION. 

The  private  and  public  injuries  thus  created  and  perpetuated  in 
increasing  degree  gradually  developed  opposition  among  the  valley 
peoi)le,  and  gave  rise  to  litigation,  which  eventuated  in  an  injunction 
by  the  circuit  court  of  the  United  States  in  1884,  forbidding  a  certain 
mine  to  use  the  beds  of  streams  as  a  dumping  ground  for  mining 
detritus.  This  injunction  remains  in  force.  Its  date  marked  the 
beginning  of  a  period  of  decline,  and,  afterwards,  suspension  of 
hydraulic  mining  operations,  which,  with  exceptions  of  more  or  less 
importance,  yet  lasts.  Reworking  of  tailings  in  beds  of  streams  has, 
however,  been  continued  during  the  intervening  years. 

In  the  course  of  this  controversy,  which  lasted  over  a  number  of 
years,  there  grew  up  in  the  Sacramento  Valley  an  organization,  entitled 
the  Anti-debris  Association.  It  is  composed  of  delegates  from  coun- 
ties or  districts  injuriously  affected  by  hydraulic  mining,  and  is  sup- 
ported by  funds  procured  by  taxation  in  four  or  five  counties  situated 
in  the  valley.  This  association  has  its  attorneys  and  inspectors.  It 
collects  information  and  aids  in  prosecution  of  cases. 

The  United  States  also  appears  in  its  own  courts  as  complainant, 
and  has  asked  for  injunctions  against  parties  charged  with  depositing 
mining  detritus  not  only  in  the  beds  of  streams  tributary  to  navigable 
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waters,  but  elsewhere,  to  the  alleged  injury  of  navigation.  Two  cases 
have  been  decided  in  the  circuit  court  for  the  ninth  circuit,  northern 
district  of  California;  one  in  the  matter  of  the  North  Bloomfield  Gravel 
[Mining  Company,  opinion  dated  October  5,  1892,  the  other  in  the  case 
of  the  Brandy  City  mines,  under  the  same  date. 

These  cases  touch  closely  the  operations  of  this  Commission  as  defined 
by  the  act  of  March  1.  The  reason  assigned  for  refusing  an  injunction 
against  the  North  Bloomfield  Company,  and  those  assigned  for  grant- 
ing an  injunction  in  the  second  case,  mark  an  important  distinction 
between  detritus  impounded  in  the  beds  of  streams  subject  to  frf^shets, 
tributary  to  navigable  waters,  and  storage  in  reservoir  sites  not  tra- 
versed by  natural  water  courses.  These  decisions  are  appended, 
marked  C. 

IMPOUNDING  SITES. 

Mining  operations  have  disclosed  the  fact  that  the  deposits  of  aurif- 
erous gravel  are  in  the  beds  of  extinct  rivers,  lying  high  on  the  west- 
ern flanks  of  the  Sierra  Kevada,  one  to  several  thousand  feet  higher 
than  the  adjacent  modern  rivers.  It  is  assumed  that  existing  rivers 
have  cut  their  channels  since  the  period  during  which  the  ancient  rivers 
became  first  filled,  and  then  obliterated,  by  overflow  of  eruptive  mat- 
ter. The  excavation  of  these  channels  in  past  years  by  the  hydraulic 
process,  to  the  extent  of  many  million  cubic  yards,  has  left  large  cavi- 
ties, now  available  for  refilling  with  new  detritus.  These  pits  are 
admirable  reservoir  sites.  They  are  bounded  by  side  walls  of  rock^ 
often  from  one  hundred  to  several  hundred  feet  in  height.  In  width 
they  vary  very  much,  being  in  places  as  much  as  a  thousand  feet.  No 
natural  water  course  traverses  them  and  the  natural  drainage  is  of 
little  extent.  To  refill  them  is  to  restore  them  to  the  state  of  nature, 
making  them  no  more  a  source  of  contribution  of  earthy  material  to  the 
streams  than  are  the  natural  slopes  adjacent.  If  barriers  to  restrain 
are  necessary  they  are  so  only  during  the  process  and  duration  of 
mining.  The  barriers  may  afterwards  decay,  but  the  detritus  remains 
impounded.  This  circumstance  was  recognized  by  the  court  in  its 
refusal  to  enjoin  the  Korth  Bloomfield  Comi)any,  and  it  is  tJie  key  of 
the  decision. 

It  is,  however,  true  that  these  sites  are  not  profitably  available  for 
storage  in  quantities  at  all  approaching  the  contents  as  they  were  in  a 
state  of  nature.  Some  of  them  may  not  be  at  all  practicable  sites  for 
any  great  amount  of  storage.  This  is  due  to  the  fiict  that  often  there 
is  not  fall  enough  from  the  gravel  to  be  mined  to  the  level  of  the  reser- 
voir siti».  A  fall  of  at  least  100  feet  to  the  mile  is  generally  necessary 
to  enable  the  sluices  to  carry  the  detritus.  Much  more  fall  than  this  is 
used  when  available.  The  fall  diminishes  as  the  reservoir  becomes 
filled.  The  limit  of  profitable  mining  may  be  reached  before  the  best 
ground  in  the  mine,  that  which  lies  lowest,  is  broken. 

Under  such  circumstances  the  miner  has  a  resource  in  elevating  the 
gravel.  This  is  done  by  using  a  large  portion  of  his  water  power  to 
raise  the  material  to  a  higher  level.  It  is  practiced  to  some  extent. 
It  lessens  very  much  the  quantity  that  can  be  worked  in  a  given  time 
by  a  given  water  power.  Nevertheless  it  has  been  used  to  lift  to 
heights  as  great  as  80  feet. 

A  second  point  worthy  of  attention  in  the  decision  in  the  North 
Bloomfield  case  relates  to  the  (condition  of  escaping  water,  wasted 
after  it  performs  its  full  mining  duty.     The  court  x)ractically  holds  that 
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if  the  sand  and  gravel  be  restrained  it  is  not  to  be  insisted  that  the 
residual  water  shall  be  clear,  the  evidence  proving  that  the  finely 
divided  clay,  which  gives  color  to  the  water,  is  nowhere  deposited  in 
appreciable  quantity. 

Apart  from  these  reservoir  sites  and  from  such  natural  sites  as  may 
fulfill  equivalent  conditions  of  safe  storage  there  remain  for  deposit 
the  beds  of  natural  water  courses.  Storage  here  is  not  so  favorable. 
These  streams  are  subject  to  freshets.  They  have  falls  of  many  feet 
to  the  mile.  In  some  cases  the  streams  in  freshets  may  be  termed 
torrents.  Two  cases  may  be  distinguished,  first,  where  the  barriers 
are  overtopped,  and  second,  where  a  separate  channel  is  made.  Over- 
fall barriers  are  subject  to  danger  of  destruction  by  violence  of  flood, 
and,  if  built  in  wood,  sure  to  decay  in  a  few  years;  so  sooner  or  later 
there  comes  a  time  when  they  no  longer  retain  material  deposited 
behind  them. 

Independently  of  these  considerations  the  equilibrium  of  a  river 
bed  of  movable  materials,  over  which  unequal  flowage  occurs,  a  rivulet 
at  one  season  and  a  torrent  at  another,  can  not  be  regarded  as  constant 
under  these  difierent  circumstances.  There  is  probably  no  constant 
slope  of  equilibrium.  It  varies  with  the  flowage.  While,  therefore,  a 
barrier  placed  across  the  bed  of  such  a  stream  must  restrain,  it  can 
hardly  be  said  to  restrain  all,  and  perhaps  not  nearly  all,  deposits. 
The  wider  the  bed  the  smaller  the  freshets,  and  the  thinner  the  height 
of  overfall  the  more  eftectually  will  the  barrier  restrain. 

A  modification,  which  passes  the  flowage  in  a  separate  channel  and 
permits  no  overfall  at  the  barrier,  relieves  the  structure  from  the  more 
imminent  perils.  Yet  the  water  course  passes  over  and  through  the 
reservoir  and  while  the  barrier,  so  long  as  not  overtopped,  may  be  safe, 
yet  uncertainty  exists  as  to  the  eflBciency  of  storage  after  a  time,  due 
to  causes  already  mentioned.  Moreover,  mining  ceases  in  time.  Its 
residuum  remains.  In  what  way  are  natural  decay  or  particular  dam- 
age to  a  restraining  system  to  be  repaired?  If  the  stream  has  little 
or  no  natural  drainage  the  case  is  simpler. 

Deposits  in  beds  of  streams  subject  to  freshets  is  quite  fully  discussed 
in  Justice  Gilbert's  decision  on  the  Brandy  City  mine. 

The  gold-mining  industry  is  important  in  its  bearing  upon  the  general 
interest  of  the  United  States  as  well  as  upon  local  property,  and  the 
risk  is  so  great  that  unnecessary  or  ill-advised  restrictions  and  limita- 
tions upon  mining  activities  are  to  be  carefully  avoided.  On  the  other 
baud,  the  great  amount  of  material  that  has  to  be  handled  and  stored 
by  the  hydraulic  process  to  get  a  little  gold  makes  the  problem  of  secure 
im|)oundment  and  of  protection  to  navigable  waters  and  adjacent  lands 
cue  of  difficulty  and  seriousness. 

Between  these  opposing  and  delicate  conditions  this  commission  has 
to  pick  its  way. 

REWORKING  OF    DETRITUS. 

The  definition  of  hydraulic  mining  has  been  given.  It  is  mining  by 
water  under  pressure  'directed  against  a  natural  bank.  It  has  also 
been  mentioned  that  throughout  the  period  of  controversy  old  tailings 
have  been  reworked  without  restriction  by  the  courts,  or  opposition  of 
the  people  of  the  valleys.  This  work  does  not  come  within  the  defini- 
tion of  hydraulic  mining.  No  nozzle  is  used  and  water  is  not  used 
under  pressure.  The  tailings  are  shoveled  into  sluices  and  the  gold 
is  separated  through  the  shifting  agency  of  running  water,  by  the  aid 
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of  riffles,  and  amalgamation  with  quicksilver.  The  effect  is  to  move 
material  from  one  place  to  a  lower  position.  The  work  has  hitherto 
been  confined  to  the  beds  of  streams  filled  with  tailings.  The  opera- 
tion does  what  the  freshets  do,  that  is,  it  moves  material  downstream. 
There  is  no  great  objection  to  this  process  confined  to  beds  of  streams. 
Doubtless  it  disturbs  and  transports  some  finer  matter  which  might 
never  have  been  otherwise  displaced,  but  this  is  of  no  particular  im- 
portance. 

The  case  is  somewhat  different  when  applied  to  deposits  impounded 
in  beds  of  streams  or  elsewhere.  It  is  quite  practicable,  and,  so  far  as 
known,  permissible  under  the  law,  to  work  by  sluices  tailings  which 
have  been  kept  out  of  the  river  beds  by  barriers  or  otherwise,  and  to 
deliver  them  reworked  to  the  beds  of  streams,  in  positions  from  which 
damage  to  navigable  waters  may  result. 

As  the  law  stands,  so  far  as  the  act  of  March  1, 18D3,  is  concerned, 
while  the  hydraulic  miner  is  required  to  deposit  his  tailings  securely, 
the  sluice  miner  may,  perhaps  in  a  legal  manner,  remove  the  tailings 
from  the  reservoir  without  any  obligation  to  restrain  them  in  their 
new  positions. 

Perhaps  the  scale  of  this  kind  of  work  may  be  so  small  as  to  be 
unworthy  of  notice,  and  perhaps  if  it  should  become  important  the 
courts  would  intervene  by  injunction,  under  section  6  of  river  and 
harbor  act,  approved  September  19,.  1890. 

IMPROVE3IENT  OF   THE  RIVERS. 

In  addition  to  its  duties  for  the  regulation  of  hydraulic  mining  the 
Commission  is  required  by  the  provisions  of  the  act  to  mature  plans  for 
the  improvement  of  the  rivers  whose  channels  have  been  injured  by 
debris  resulting  from  mining  operations,  and  to  survey  and  determine 
the  practicability  of  storage  sites  in  the  tributaries  or  in  the  plains, 
basins,  swamps,  and  tule  lands  adjacent  to  said  rivers  for  storage  of 
water  or  debris,  or  as  settling  reservoirs  in  connection  with  the  improve- 
ments of  the  rivers,  by  preventing  deposits  of  debris  therein,  or 
for  affording  relief  in  flood  times,  or  for  flushing  reservoirs  in  low- water 
season,  and  in  general  to  devise  methods  whereby  hydraulic  mining 
can  be  carried  on  without  injury  to  the  navigable  rivei'S.  'V\Tliile 
mining  operations  are  being  carried  on  under  its  authority,  the  Com- 
mission is  further  required  to  make  surveys  of  the  rivers  from  time  to 
time  to  ascertain  the  effects  therein  of  said  operations,  and  also  the 
eftects  of  erosion,  natural  and  otherwise. 

From  the  date  of  its  organization  the  attention  of  the  Commission 
has  been  fully  occupied  with  matters  relating  to  the  resumption  of 
hydraulic  mining,  and  to  the  individual  duties  of  its  members,  and  no 
time  has  been  afforded  for  the  considerixtion  of  the  extensive  measures 
outlined  above.  During  the  coming  season  itisi)roposed  to  make  such 
surveys  and  exauunations  as  may  appear  necessary  to  fulfill  the  require- 
ments of  the  law. 

For  a  number  of  j^ears  i>ast,  under  appropriations  made  by  various 
river  and  harbor  acts,  operations  have  been  carried  on  upon  the 
improvement  of  the  rivers  injured  by  mining  debris,  with  a  view  of 
aflbrding  a  navigable  depth  of  channel  adapted  to  the  present  demands 
of  commerce.  In  addition,  i)lans  of  improvement  have  been  recom- 
mended and  estimates  presented  by  boards  specially  convened  to  con- 
sider the  subject.  Under  the  provisions  of  the  act  approved  October 
1, 18SS.  a  commission  was  appointed  to  investigate  the  hydraulic  min- 
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ing  qaestion,  and  in  connection  therewith  to  present,  plans  for  the 
iinproveraent  of  the  rivers.  This  commission  recommended  the  treat- 
ment of  the  shoal  places  in  the  Sacramento  and  Feather  rivers;  the 
construction  of  a  dam  at  De  Guerre  Point,  on  the  Yuba,  for  the  pur- 
pose of  restraining  the  d(ibris  lying  in  the  stream  above,  and  restric- 
tion works  on  the  Yuba  plains  below  the  foothills. 

The  improvement  of  the  Sacramento  and  Feather  rivers  was  again 
made  the  special  subject  of  report  by  a  board  of  engineers,  under  the 
provisions  of  the  river  and  harbor  act  of  September  19,  1890.  The 
recommendations  of  this  board  included  the  improvement  of  the  shoal 
places  in  the  Sacramento  and  Feather  rivers  and  restriction  works  on 
the  Yuba  above  Marysville. 

The  maps  of  all  the  surveys  made  in  connection  with  the  improve- 
ments made  and  proposed  are  at  the  service  of  this  Commission. 

The  balance  on  hand  from  the  appropriation  of  $15,000  made  by  the 
act  of  March  1,  last,  for  the  expenses  of  the  Commission  is  $13,828.44. 
It  is  estimated  that  an  additional  amount  of  $20,000  will  bo  required 
to  make  the  survey's  and  investigations  required  by  the  act. 

In  regard  to  the  provisions  of  section  25  of  the  act  of  March  1,  1893, 
in  which  the  recommendations  contained  in  Ex.  Doc.  (H.  R.)  No.  267, 
Fifty-first  Congi'ess,  second  session,  and  Ex.  Doc.  (H.  R.)  No.  98,  Forty- 
seventh  Congress,  first  session^  are  adopted  by  Congress,  and  directed 
to  be  made  the  basis  of  operations,  the  Commission  desires  to  say  that 
the  restraining  barrier  described  in  these  documents,  situated  at  or 
near  De  Guerre  Point  on  the  Yuba  Eiver,  is  considered  an  advisable 
construction,  to  be  soon  undertaken  for  restraint  of  detritus  now  in  the 
beds  of  the  streams,  in  furtherance  of  the  project  for  the  imi)rovement 
of  the  Sacramento  and  Feather  rivers. 

A  suitable  appropriation  for  this  work  will  be  $300,000. 

REMARKS. 

Wliile,  of  course,  and  of  right,  any  error  in  fact  or  law,  or  judgment, 
committed  by  the  Commission  may  be  corrected  in  the  courts,  the 
Commission  is,  by  the  act  of  Congress,  left  very  much  to  its  own  discre- 
tion, and  is  compelled  to  rely  mainly  upon  its  own  judgment.  Being 
unprovided  with  a  legal  adviser  it  is  of  nccessit}^  compelled  to  its  own 
conclusions  in  deciding  certain  legal  points  in  despite  of  the  fact  that 
its  members  can  not  lay  claim  to  legal  knowledge  or  experience. 

An  illustrative  case  has  occurred :  A  party  presented  an  application 
in  which  he  stated  that  he  was  the  owner  of  the  mining  property 
which  he  desired  to  mine.  The  attorney  of  the  Anti-D6bris  A  ssociation 
controverted  the  proposition  that  the  applicant  was  the  owner,  and 
oft'ered  to  present  proof  that  the  property  had  been  sold  to  another 
party  by  the  United  States  marshal,  and  tliat  this  party  held  the  deed. 
The  attorney  urged  that  the  Commission  is  required  by  the  act  to  talce 
notice  of  this  fact,  and  to  refuse  a  permit  for  the  reason  that  tlie  law 
confines  permits  to  proi)rietors.  On  the  other  hand  the  applicant  was 
in  possession  of  the  property,  claiming  to  hold  by  a  deed  from  the 
sheriff  of  Nevada  County,  who  had  sold  the  property  to  meet  unpaid 
taxes. 

The  Commission  considered  these  points.  It  appeared  first  that  the 
Commission  is  not  empowered,  and  is  not,  by  its  constitution,  cai)able 
of  deciding  disputed  questions  of  title — that  the  court  of  law  alone 
oan  decide  such  questions;  that  if  the  Commission  undertakes  to  do 
so,  its  operations  may  be  clogged  and  nullified  in  many  cases  by  appear- 
ance of  a  contestant,  for  many  mining  properties  are  in  dispute. 
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In  view  of  all  the  conditions,  the  Commission  decided  upon  a  rule  of 
action  to  the  effect  that  the  party  in  possession,  alleging  in  his  verified 
application  that  he  is  the  owner^  is  to  be  recognized  as  owner  until  the 
courts  of  law  shall  have  determined  otherwise. 

Appendix  D  is  a  copy  of  an  act  of  the  legislature  of  California,  pro- 
viding for  a  State  d6bris  commissioner,  and  defining  his  duties. 

Mr.  John  F.  Kidder,  c.  E.,  has  been  appointed.    He  has  accompanied 
the  Commission  in  visits  to  a  number  of  mines,  and  has  attended  some 
sessions  of  the  Commission  in  San  Francisco. 
licspcctfuUy  submitted. 

G.  II.  Mendell, 
Colonelj  Corps  of  Engineers. 
W.  H.  H.  Benyaurd, 
Lieut.  Col.y  Corps  of  Engineers. 
W.  H.  Heuer, 
Major i  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  V.  S.A. 


Ari'KNDix  A. 

RULES   ANI>    INSTUrCTIONS. 

San  Francisco,  June  8,  180S. 

The  California  D^Hiris  Commission,  appointed  under  tho  act  of  Congress  approved 
March  1,  1893,  ])uMishes  for  tho  information  of  all  concerned  sections  9,  10,  11,  and 
12  of  the  law  which  governs  in  the  matter  of  presentation  of  petition  and  proceedings 
thereafter: 

Si:c.  9.  That  the  individual  proprietor  or  proprietors,  or  in  case  of  a  corporation 
its  mauager  or  agent  appointed  for  that  purpose,  owning  mining  ground  in  the 
territory  in  the  State  of  California  mentioned  in  section  three  hereof,  which  it  is 
desired \o  work  hy  the  hydraulic  process,  must  file  with  said  Commission  a  verifietl 
petition,  setting  forth  such  facts  as  will  comply  with  law  and  rules  prescribed  by 
said  Commission. 

Skc.  10.  That  said  petition  shall  ho  accompanied  by  an  instrument  duly  executed 
and  acknowledged,  as  required  hy  tho  law  of  the  said  State,  whereby  tho  owner  or 
owners  of  such  mine  or  mines  surrender  to  the  United  States  the  right  and  privUege 
to  regulate  by  law,  as  provided  in  this  act,  or  any  law  that  may  hereafter  bo  enactcMl, 
or  hy  such  rules  and  regulations  as  may  bo  prescribed  by  virtue  thereof,  tho  manner 
and  method  in  which  tho  d<5bris  resulting  from  the  working  of  said  mino  or  mines 
shall  bo  restrained,  find  what  amount  shall  bo  produced  therefrom;  it  being  under- 
stood that  the  surrender  aforesaid  shall  not  be  construed  as  in  any  way  affecting  the 
right  of  such  owner  or  owners  to  operate  said  mine  or  mines  by  any  other  process 
or  metluxl  now  in  use  in  said  State:  Provided,  That  they  shall  not  interfere  with  the 
navigability  of  tho  aforesaid  rivers. 

Skc.  11.  That  the  owners  of  several  mining  claims  situated  so  astoreijuire  a  com- 
mon dumi)ing  ground  or  dam  or  other  restraining  works  for  the  ddbrls  issuing  there- 
from in  one  or  more  sites  may  file  a  joint  petiticm  setting  forth  sucli  facts  in  addition 
to  the  requirements  of  section  9  hereof;  and  where  the  owner  of  a  hydraulic  mine  or 
owners  of  several  such  mines  have  and  use  common  dumping  sites  for  impounding 
ddhris  or  as  settling  reservoirs,  which  sites  are  located  below  tho  mine  of  an  appli* 
cant  not  entitled  to  use  same,  such  fact  shall  also  be  stated  in  said  petition.  Tncre- 
upon  the  same  i>rocceding  shall  bo  had  as  i)rovided  for  herein. 

Skc.  12.  A  notice  specifying  briefly  the  contents  of  said  petition  and  fixing  a  time 
previous  to  which  all  proofs  are  to  be  submitted  shall  be  published  by  said  commis- 
sion in  some  newspaper  or  newspapers  of  general  circulation  in  tho  communitiefl 
iuterested  in  the  niatt^T  set  forth  therein.  If  published  in  a  daily  paper,  such  pub- 
lication shall  continue  for  at  least  ten  days;  if  in  a  weekly  paper,  m  at  least  toree 
issues  of  the  same.  Pending  publication  thereof  said  commission,  or  a  committee 
thereof,  shall  examine  the  mine  and  premises  described  in  such  petition.  On  or 
before  the  time  so  fixed  aU  parties  interested,  eitlier  as  petitioners  or  contcstantAy 
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wlietlicr  miners  or  agriculturists,  may  file  affidavits,  plans,  and  maps  in  support  of 
tlicir  respcctivo  claims.  Further  hearings,  upon  notice  to  all  parties  of  record,  may 
be  granted  by  the  commission  when  necessary. 

The  commission  also  publishes  the  following  suggestions,  instructions,  and  infor- 
mation for  present  guidance  of  those  concerned.  Tiiese  instructions  are  subject  to 
such  modification  as  experience  may  suggest. 

The  petition  must,  in  addition  to  fultillmcnt  of  the  requirements  of  the  law,  con- 
tain, or  be  accompanied  by,  a  full  description  covering  the  following  points  and  by 
such  maps  as  may  be  reciuired  for  illustration  of  the  question,  namely : 

The  name,  location,  and  extent  of  the  mining  ground;  the  route  of  travel  thereto; 
the  river  which  the  drainage  of  the  mine  reaches  and  the  names  of  the  tributaries 
which  it  follows;  the  height  of  the  bank  to  bo  mined;  the  character  of  the  gravel; 
the  source  of  the  water  supply;  the  length,  fall,  and  dimensions  of  the  ditcn:  tho 
length  of  the  mining  season ;  the  number  of  inches  of  water  proposed  to  be  used  and 
under  what  pressure ;  the  daily  duration  of  mining  proposed,  whether  for  twenty-four 
or  fewer  hours;  the  fall  of  the  sluice  in  12  feet;  dimensions  of  sluice  and  the  amount 
of  gravel  to  be  handled  in  an  hour;  the  character  of  restraining  barriers  existing 
\^or  ])roposed;  a  description  of  the  site  for  impounding  detritus ;  its  area  and  capacity; 
"■£j;>sition  ar>  1  character  proposed  for  the  barrier, 

l^i^^iff^ml  clearness  are  to  be  studied  in  these  descriptions. 

\The  above-stated  information  may  be  sufficient  to  enable  the  Commission,  in  some 
cases,  to  dispense  with  maps,  but  in  all  cases  of  importance  maps  of  the  mining 
ground  and  of  the  reservoir  sites  will  probably  be  necessary,  and  in  all  cases  wifi 
probably  expedite  the  action  of  the  Commission.  The  Commission  prefers,  for  expe- 
dition, but  docs  not  at  present  insist,  that  each  case  should  be  presented  by  a  mining 
or  civil  engineer  capable  of  giving  necessary  information. 

It  will  expedite  matters  it"  all  tlie  miners  in  one  particular  lojality  will  prepare 
and  present  their  petitions  as  near  as  possible  at  tho  same  time,  in  order  tnat  the 
mines  may  all  be  examined  during  one  visit  of  tho  Commission. 

In  cases  of  a  joint  petition  contemplated  in  section  11,  there  should  be  a  separate 
statement  from  each  individual  mine  as  to  its  proposed  outi)ut,  amount  of  water, 
etc.,  the  sjime  as  provided  for  a  single  petition. 

All  maps,  plans,  petitions,  or  writings  of  any  description  on  file  in  the  office  shall 
bo  open  for  examination  by  any  interested  party. 

On  a  day  following  tho  date  lixed  in  the  advertisement,  provided  in  section  12,  the 
Commission  or  a  committee  thereof  will  attend  in  its  office  to  meet  tho  petitioners 
and  contestants,  for  the  purpose  of  gaining,  by  inquiry,  such  explanation  as  may  be 
necessary  for  a  full  understanding  of  the  case. 

The  Commission  does  not  invite  oral  addresses  and  prefers  that  all  questions  sub- 
mitted for  its  consideration  be  presented  in  writing. 

The  office  of  tlie  Commission  is  for  tho  present  established  in  room  89,  Flood  build- 
ing, San  Francisco. 

AH  commnnicatinns  should  be  addressed  to  Maj.  \V.  U.  Heucr,  Corps  of  Engineers, 
room  ti\),  Flood  building. 
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Appendix  C. 

judicial  i)kci8i0xs. 

In  tlie  circuit  court  of  the  United  States  in  and  for  the  nintli  circuit,  nortliom 

district  of  California,  Hon.  Wm.  J5.  Gilbert,  judge. 

Unitkd  States,  complainant,  ) 

vs.  \-  No.  78G5. 

The  North  Bloomkikld  Gravel  Mining  Company,  defendant.  ) 

Wednesday,  October  ,7,  1802. 

Gilbert,  J.  This  is  a  suit  for  an  injunction  broujifht  by  the  United  States  as 
complainant  against  the  defendant  corporation.  The  essential  avermcntn  of  tho 
bill  are  that  the  mining  company  is  engaged  in  hydraulic  mining  in  Nevada  County 
and  dumping  its  d^'bris  and  tailings  in  such  a  vi'ay  that  tho  same  flow  into  tho 
South  Yuba  River,  a  tributary  of  the  main  Yuba  River;  thence  into  the  main  Yuba 
River;  thence  into  the  Feather  River,  and  thence  into  tho  Sacramento.  That  the 
Y'nba  River  is  navigable  from  Marysville  to  its  mouth,  and  Feather  River  is  naviga- 
ble from  the  mouth  of  tho  Yuba  to  the  Sacramento,  and  that  tho  Sacramento  is  nav- 
igable from  its  mouth  to  tho  mouth  of  tho  Feather.  -  That  heretofore  extensive 
hydraulic  mining  had  been  carried  on  upon  the  western  watershed  of  the  Sierra 
Nevada  Mountains,  which  had  done  great  injury  to  the  navigable  streams  referred 
to,  and  that  the  hydraulic  mining,  as  conducted  by  tho  defendant,  had  done  f^eat 
injury  to  said  navigable  streams,  and  the  continuation  of  it  will  further  materially 
contribute  to  tho  injury  conijilained  of. 

The  answer  of  tho  defendant  denies  that  it  was  dumping  ddbris  or  tailings  from 
its  mining  operations  so  that  tho  same  llowed  into  tho  said  rivers ;  but  it  alleges  that 
it  has  erected  extensive  impounding  works  by  means  of  which  it  impounded  ujK>fk 
its  own  lands  and  within  its  own  mines  all  material  likely  to  injure  the  navigation 
of  said  streams,  and  that  it  would  continue  to  impound  such  mining  material  so  long 
as  it  should  continue  its  mining  operations,  and  that  tho  same  would  remain  per- 
manently impounded  and  restrained  in  such  a  manner  as  not  to  injure  tho  naviga- 
tion of  such  streams.  A  large  amount  of  testimony  was  taken  on  behalf  of  the  resx>ee- 
tive  i>artios,  and  tho  case  is  now  to  be  decided  upon  tinal  hearing. 

«  It  «  «  w  •  * 

It  remains  to  bo  considered  whether,  under  tho  allegations  of  the  bill  and  tho  evi- 
dence introduced  on  behalf  of  tho  resx)ective  parties,  an  injunction  should  issue  aa 
prayed  for. 

The  operations  of  tho  mine  of  this  defendant  coqioration  was  enjoined  by  a  decree 
of  this  court  in  1884,  in  the  suit  of  Woodruif  r«.  North  Bloomfield  Mining  Company. 
and  that  injunction  still  remains  in  force.  In  the  decree  an  intimation  was  made  thai 
if  in  the  future  the  defendant  corporation  should  show  to  tho  court  that  it  had  con- 
structed impounding  reservoirs  which  would  succcssfullj' impound  its  mining  d^rie 
the  decree  might  be  modified  so  as  to  permit  the  operation  of  the  mine.  The  defend- 
ant, since  that  decree  and  before  tho  commencement  of  this  suit,  had  est-ablished 
and  was  using  the  system  of  iuijxninding  works  referred  to  in  its  answer  to  tho  bill# 
The  question  of  fact  now  to  be  determined  is  whether  or  not,  with  the  use  and  oper- 
ation of  the  impounding  works,  mining  ddbris  escapes  from  tho  defendant's  mine 
into  the  navigable  waters  of  tho  Yuba,  tho  Feather,  or  the  Sacramento  so  as  to  tend 
to  impair  or  injure  the  navigability  of  those  streams.  It  becomes  necessary,  there- 
fore, to  carefully  consider  the  construction  and  ojieration  of  tho  impounding  device. 
At  the  time  of  the  injunction  in  1884  tho  North  hloomtield  Mining  Company,  by  tho 
use  of  its  numitors  and  its  system  of  placer  mining,  had  made  an  excavation  on  its 
grounds  which  was  in  length  nearly  a  mile,  in  width  from  5(K)  to  1,000  foot,  in  depth 
varying  from  150  to  100  feet. 

There  was  no  considerabl<»,  stream  of  water  running  through  this  excavation,  and 
there  was  no  natural  outlet  to  the  same.  Tho  tailings  and  debris  from  the  mine  had 
been  discharged  through  a  shaft  which  was  sunk  through  solid  rock  near  tho  center 
of  tho  excavation.  This  shaft  was  80  feet  in  tho  perpendicular  and  connected 
with  a  tunnel  cut  also  through  tho  solid  rock,  a  distance  of  nearly  half  a  mile,  and 
opening  into  Humboldt  canyon,  which  lies  considerably  below  tho  level  of  the  ezoa* 
vation.  The  total  cost  of  the  tunnel  and  shaft  was  in  tho  neighborhood  of  $500|000. 
The  impounding  works  were  constructed  by  utilizing  the  excavation,  the  shaft,  and 
the  tunnel.  The  impounding  area  is  divided  by  a  dam  into  two  imnoundingf  baains, 
each  of  about  20  acn-s  in  extent,  which  may  be  called  the  old  and  tho  new  basins* 
The  surface  of  the  old  basin  lies  at  an  altitude  of  about  100  feet  above  that  of  tho 
new.  The  mining  operations  are  all  carried  on  at  the  ujiper  end  of  the  excavation. 
The  mining  is  done  upon  two  levels  or  benches,  one  at  an  elevation  of  about  100  feet 
above  the  other.    The  debris  from  the  upper  mining  level  is  carried  on  that  levol  to 
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the  old  impounding  basin.  The  ddbria  from  the  lower  mining  level  is  intended  to  be 
impounded  in  the  new  basin.  Near  the  lower  end  of  the  old  basin  an  inclined  shaft 
has  been  sunk  to  connect  with  the  tunnel,  and  its  use  is  to  allow  the  escape  of  water 
after  all  material  likely  to  injure  navigation  shall  have  been  deposited  in  the  basin. 
A  similar  outlet  is  made  in  the  new  impounding  basin,  and  both  these  outlets  aro 
cribbed  up  from  the  bottom,  so  that  a  thin  sheet  of  water  from  the  surface  only  can 
escape.  The  operation  of  the  old  reservoir  has  been  tested  and  a  considerable  amount 
of  d6bri8  has  been  deposited  within  it. 

The  dam  which  separates  the  basins  is  constructed  across  the  excavation  and  pre- 
vents the  ddbris  from  running  back  from  the  old  basin  into  the  new  basin  and  the 
lower  levels  of  the  mine.  The  operation  of  impounding  has  been  conducted  in  the 
following  manner:  The  ddbris  from  the  mining  on  the  upper  bench,  consisting  of 
gravel,  sand,  and  comminuted  clay,  together  with  sufficient  water  to  carry  the  same, 
£as  been  conducted  by  a  sluice,  with  a  tolerably  swift  current,  down  to  the  upper 
edge  of  the  old  impounding  reservoir,  and  there  discharged  into  the  pond  or  lake. 
It  has  been  found  that  the  heavy  material  is  deposited  first,  the  lighter  sand  and 
gravel  are  carried  somewhat  farther,  and  when  the  current  strikes  the  body  of  water 
in  the  pond  nearly  all  the  remaining  material  carried  by  the  water  is  deposited, 
forming  a  bench  across  the  upper  end  of  the  depositing  pool,  which  presents  aa 
almost  perpendicular  wall  from  the  surface  to  the  l)ottom.  The  water  on  striking 
the  pool  is  diffused  through  it  and  its  current  apparently  ceases.  It  has  the  effect 
to  raise  the  water  in  the  pool  and  to  cause  a  constant  outpour  from  its  surface  over 
the  edges  of  the  lower  crib. 

There  are  three  objections  urged  against  the  operation  of  this  impounding  reser- 
voir :  First,  that  it  does  not  successfully  remove  from  the  water  the  material  which 
it  carried  in  suspension,  and  that  the  water  which  escapes  by  the  cribs  takes  with 
it  material  which  becomes  deposited  in  the  lower  streams  and^^injuriously  affects  the 
navigability  of  the  same.  Second,  that  the  dam  across  the  excavation  is  not  of 
durable  material  and  is  liable  to  break.  Third,  that  the  cribs  are  liable  to  break  or 
decay,  and  the  impounding  material  may  thus  escape  into  the  streams  below. 

Upon  the  first  of  these  objections  the  evidence,  although  voluminous,  is  not  to  any 
considerable  extent  conflicting.  The  water  that  escapes  through  the  cribs  is  dis- 
colored with  very  line  particles  of  comminuted  clay  which  are  held  in  suspense.  It 
is  impossible  that  water  that  has  once  fairly  come  to  rest  in  the  pool  and  has  then 
been  drawn  off  from  the  surface  through  the  cribs  should  carry  with  it  any  saiid  or 
anything  other  than  the  lightest  material.  The  evidence  goes  to  prove  that  the  fine 
clay  held  in  suspense  in  the  water,  and  which  causes  its  discoloration,  is  of  specific 
^avity  very  little  greater  than  water,  and  that  it  will  remain  in  suspense  so  long 
as  the  water  moves  with  the  velocity  of  a  mile  in  two  hours. 

The  evidence  further  shows  that  this  material  is  carried  in  a  ptate  of  suspense 
through  the  Vuba,  the  Feather,  and  the  Sacramento  rivers,  and  into  the  ocean.  It 
does  not  appear  that  at  any  point  on  those  streams  the  water  comes  to  rest  or  the 
clay  which  it  carries  is  deposited  in  an  appreciable  quantity. 

After  taking  into  consideration  all  of  tlie  evidence,  I  am  convinced  that  after  the 
water  which  conducts  the  mining  ddbris  shall  have  once  come  to  rest  so  as  to  deposit 
all  the  sand  and  heavier  material  that  is  carried  in  suspense,  leaving  only  the  light, 
floculent  particles  of  clay,  which  give  it  its  color,  no  material  will  be  subsequently 
deposited  from  it  unless  it  is  brought  to  rest  and  so  remains  for  a  period  longer  than 
it  DOS  remained  at  rest  in  the  impounding  pool. 

Second.  Is  there  danger  to  be  apprehended  from  insufficiency  of  the  dam  which 
separates  the  old  from  the  new  impounding  basin?  The  dam  is  constructed  of 
brush  and  small  trees,  carefully  laid  so  that  the  butts  form  the  outer  wall.  It  is 
made  by  layers,  as  the  pool  fills  up  and  as  the  deposited  d6bris  requires  it.  The 
interstices  between  the  layers  of  brush  are  filled  in  with  the  gravel,  sand,  and  clay 
deposited  from  the  flume.  The  dam  as  it  now  stands  presents  a  wall  nearly  100  feet 
high,  which  seems  to  be  a  compact,  solid  mass  of  gravel,  sand,  and  clay,  with  the 
brash  interwoven  so  as  to  hold  in  place.  If  there  were  great  pressure  upon  this 
dam.  if  it  were  a  dam  across  a  torrential  stream,  if  its  breaking  or  carrying  away 
would  discharge  into  the  stream  below  the  ddbris  that  has  accumulated,  it  would 
appear  to  be  clearly  insufficient  for  the  purpose  intended,  but  the  evidence  together 
with  a  personal  inspection  of  the  dam  convinces  me  that  there  is  no  great  pressure 
npiHi  the  dam.  The  heavy  material  deposited  has  not  only  accumulated  about  the 
dam  but  for  a  considerable  distance  below,  and  the  mass  appears  to  be  now  in  the 

£rocess  of  recementation  and  solidifying,  which  already,  to  a  considerable  extent, 
as  restored  it  to  the  condition  of  the  material  in  the"  surrounding  hills.  If  this 
dam  should  break  it  is  difficult  to  sec  where  injury  could  result,  for  the  impounded 
material,  if  it  moved  at  all,  could  only  escape  into  the  new  impounding  reservoir. 
It  is  plain  that  there  is  no  danger  from  winter  torrents.  The  mine  is  not  in  the  bed 
of  a  mountain  stream.  The  amount  of  water  which  naturally  falls  into  this  excava- 
tion is  small,  and  even  in  a  winter  torrent  it  must  either  all  escajje  by  the  cribs  or 
aiiDply  accumulate  and  form  a  lake  within  the  walls  of  the  excavation. 
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It  remains  to  be  considered  wliother  there  is  danger  to  the  nayigabllity  of  the 
streams  from  the  breaking,  decaying,  or  destruction  of  cribs.  The  cribs  arc  built 
of  logs,  about  a  foot  in  diameter,  notched  at  the  corners  and  laid  in  log-cabin  style, 
lined  within  with  heavy  planks,  tightly  nailed,  and  covered  on  the  outside  with 
planks  in  a  similar  nmniier,  so  that  the  opening  within  the  clear  is  about  three  or 
four  feet  square.  It  is  claimed  by  the  defendant  that  this  material  will  not  decay  so 
long  as  it  is  kept  moist  by  the  surrounding  mass.  I  do  not  think  that  contention  ia 
well  established  by  the  evidence.  The  cribs,  in  time,  will  decay,  but  they  will  lost 
for  manv  years,  and  they  will  doubtless  considerably  outlast  the  use  of  these  pools  for 
impounding  reservoirs.  After  the  pools  shall  have  been  tilled  u^)  with  mining  d^briSy 
and  these  cribs  shall  no  longer  be  the  outlet  of  tlie  water  of  the  mine,  I  do  not  per- 
ceive any  hann  that  can  come  from  their  decaying.  By  that  time  the  impounded 
material  must  have  become,  to  a  large  degree,  compact' and  solidified,  so  thattho 
caving  in  of  any  considerable  portion  of  it  need  not  be  expected;  and  if  it  should 
cave  in,  it  is  plain  to  my  mind  that  the  result  would  be  simply  to  choke  up  the  shofl 
and  permanently  close  the  same.  This  view  is  supported  by  the  history  of  the  use 
of  the  shaft  heretofore.  It  is  proven  that  the  sudden  discharge  into  the  shaft  and 
tunnel  of  a  greater  amount  of  ddbris  than  the  water  could  carry  away  has  resulted 
in  a  choking  up  of  the  outlet,  and  that  the  mass  of  material  and  water  above  has 
simply  served,  by  their  pressure,  to  increase  the  difficulty  of  removing  the  material 
and  reopening  the  shaft.  In  short,  the  danger  to  be  apprehended  from  the  operation 
of  the  North  lUoomlield  Mine,  with  its  im])Ounding  reservoirs  as  constructed  and 
used  and  intended  to  be  used,  is  so  remote  and  improbable  that  the  court  is  not  jus- 
tilled  in  enjoining  the  use  of  the  property  and  thereby  interdicting  a  valuable 
industry. 

In  arriving  at  this  conclusion,  I  am  not  unmindful  of  the  great  damage  to  naviga- 
tion that  has  heretofore  resulted  from  the  deposit  of  mining  ddbris,  nor  of  the 
important  interests  that  are  involved,  but  I  am  convinced  that  in  the  case  of  this 
X)articular  mine  the  contingency  htis  arisen  which  was  contemplated  in  the  decision 
of  this  court  in  the  mining-dtlbris  cases,  in  providing  that  the  decree  might  there- 
after be  modified  upon  a  showing  to  the  court  that  a  plan  to  obviate  the  injuries 
had  been  successfully  executed. 

llie  injunction  will  be  denied. 


In  the  circuit  c(mrt  of  the   United  States  in  and  for  the  ninth  circuit,  northern 

district  of  California. 

United  States,  ) 

vs.  >  No.  10738. 

Charles  II.  Lawkence  et  al.  ) 

TVedxesdat,  Ociobcr  S,  180S. 

(iILBEkt,  J.:  The  bill  filed  by  the  complainant  in  this  case  is  similar  to  the  bill  in 
the  case  of  the  United  States  r«.  Nortli  Blocmifield  Mining  Company,  and  the  defenses 
here  made  are  substantially  the  same  as  those  made  in  that  suit. 

It  is  claimed  in  the  answer  of  the  defendants  that  they  have  establisheil  a  system 
of  inipounding  works  wher(0)y  all  material  liable  to  injure  the  navigability  of  the 
streams  referred  to  in  the  bill  is  impounded  and  retained  upon  the  premises  and 
does  not  enter  the  navi^xabk;  streams. 

The  mininijf  debris  from  the  defendant's  mines  escape  through  a  shaft  90  feet  deep 
sunk  in  the  lower  level  of  the  mine;  thence  it  is  discharged  into  a  tunuel  3,000  feet 
long,  whieh  empties  into  Cany<m  Creek.  About  a  <]uarter  of  a  mile  below  the  exit 
of  the  tunnel  a  dam  has  been  ccmstrueted  across  the  channel  of  the  creek.  This 
dam  is  a  erib  dam  composed  of  heavy  lir  logs  pinned  together  at  the  comers  and 
raised  to  the  height  of  J8  or  IJO  feet.  *  The  interior  of  the  crib  is  filled  with  stones. 
The  (lam  has  caused  the  water  to  set  back  to  a  considerable  distance  in  the  stream. 
creating  a  ]»ond.  Into  the  upper  portion  of  this  pool  the  mining  debris  is  carried 
from  the  tunnel.  During  tli(^  lime  this  restraining  devise  has  been  used,  tho  mining 
dehris  has  worked  its  way  down  toward  the  dam  and  tilled  up  some  portion  of  the 
reservoir.  The  exact  pro])ortion  of  the  ])ool  which  yet  remains  to  bo  filled  Ih  not 
deiinitely  lixed  by  the  testimony.  l)ut  the  evidence 'would  indicate  that  there  still 
remains  an  inipouudiiig  po«d  extending  bark  fnmi  the  dam  a  distance  of  about  1,000 
feet,  in  whieh  no  ])«»rti<m  of  the  debris  or  material  discharged  ap]>ears  visible  above 
thesurfae(M)f  the  water. 

It  np]>ears  al^o  that  the  current  of  the  water  in  tho  dam  is  sluggish,  and  during 
the  oi)ei'atiou  of  the  mine  and  the  <liseharge  of  debris  into  tho  pool  there  has  been 
an  ai)i)ieciable  current  in  the  water,  hut  the  evidi'uce  does  not  show  that  any  con- 
siderable amount  of  debris  calculated  to  lodge  in  the  streams  below  or  to  injure  their 
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navigability  has  been  discharged  over  the  dam.  The  width  of  the  impounding  pool 
is  from  125  to  200  feet.  The  dam  itself  is  constructed  at  a  narrow  place  in  the  stream 
and  it  is  anchored  against  rocks  projecting  from  either  side  of  the  ravine,  which  rocks 
are  in  sitn,  are  firm,  and  afford  a  strong  and  solid  abutment  to  support  the  dam. 

In  deciding  whether  a  mining  operation  conducted  with  this  kind  of  an  impound- 
ing device  should  be  restrained  by  the  court,  I  am  moved,  not  so  much  by  consider- 
ation of  the  question  of  whether  or  not  the  mining  debris  has  been  sucoessfnlly 
impounded  by  the  defendants  heretofore  as  by  the  probability  of  its  escape  from  the 
impounding  pool  and  its  consequent  injury  to  the  navigability  of  the  lower  streams 
in  the  future. 

The  dam  in  question  appears  from  the  evidence  to  be  strong  and  well  built.  It  is 
doubtless  capable  of  restraining  great  pressure.  It  is  a  wooden  dam,  however,  and 
it  stands  in  the  bed  of  a  torrential  stream.  It  necessarily  follows  that  it  is  liable 
to  be  carried  away  by  freshets.  The  same  forces  that  have  broken  similar  dams 
heretofore  are  liable  at  any  time  to  destroy  this  dam,  and  if  it  should  be  thus  de- 
stroyed no  one  can  doubt  that  all  the  mining  d<^bris  now  impounded  above  the  dam 
would  by  the  same  destructive  force  bo  carried  into  the  stream  below.  Canyon 
Creek  empties  into  the  north  fork  of  the  Yuba  River,  about  a  mile  below  the  dam. 
The  north  fork  of  the  Yuba  discharges  its  waters  into  the  main  Y^uba,  thence  into 
the  Feather  River,  thence  into  the  Sacramento.  The  evidence  would  indicate  that 
the  impounding  reservoir  is  not  full,  but  that  its  capacity,  while  considerably  re- 
duced at  present  may  be  increased  by  raising  the  dam  to  a  height  of  100  feet  or  more. 

It  is  evident  that  with  the  increased  height  of  the  dam  a  corresponding  increase 
in  its  len^h  must  be  made,  thereby  entailing  a  corresponding  increase  of  tho 
danger  of  its  breaking.  In  view  of  the  principles  announced  in  the  decision  of  this 
court  in  the  mining  debris  cases  in  1884  (9  Sawyer,  441),  and  in  view  of  the  justly 
grounded  apprehension  of  injury  to  navigation  in  the  cases  of  any  wooden  dam  con- 
structed across  the  channel  of  a  mountain  stream,  as  in  the  cases  now  before  the 
court;  I  am  of  the.  opinion  that  an  injunction  should  issue  as  prayed  for  in  tho  bill. 


Appendix  D. 
thie  california  debris  commission. 

AK  ACT  to  provide  for  the  appointment,  daties,  and  comj>ensation  of  a  debris  commissioner,  and  to 
make  an  appropriation  to  bo  expended  under  bis  direction  in  the  discharge  of  his  daties  as  such 
commissioner. 

The  people  of  the  State  of  California^  represented  in  senate  and  assemblyj  do  enact  a« 
follows: 

Section  1.  The  governor  of  the  State  of  California  shall,  on  or  before  the  first  day 
of  January,  eighteen  hundred  and  ninety-four,  appoint  a  competent  civil  engineer 
for  a  period  of  four  years  only,  to  be  known  as  and  called  the  ddbris  commissioner. 

Sec.  2.  Said  commissioner  shall,  during  the  time  he  shall  be  actually  employed  in 
the  discharge  of  his  official  duties,  receive  a  compensation  of  three  hundred  dollars 
per  month  and  his  necessary  traveling  expenses,  to  be  allowed  by  the  State  board  of 
examiners. 

Sec.  3.  Whenever  any  board  of  engineers  of  the  United  States  Government  shall 
have  been  appointed,  with  power  to  adopt  plans  and  specifications  for  the  construc- 
tion of  works  for  the  impounding  of  mining  ddbris,  it  shall  be  the  duty  of  said 
d6bris  commissioner  to  consult  and  advise  with  such  board  of  engineers  of  tho 
United  States  Government,  and  to  examine  and  pass  upon  the  merits  of  such  works, 
and  said  d<^bris  commissioner  shall  determine  whether  or  not  such  works  are  calcu- 
lated to  and  sufficient  to  protect  the  navigable  waters  of  the  State,  and  to  keep  a 
record  of  such  determinations. 

Sec.  4.  There  is  hereby  appropriated,  out  of  tho  general  fund  of  tho  treasury  of 
this  State  not  otherwise  appropriated,  the  sum  of  two  hundred  and  fifty  thousand 
dollars,  no  warrant  against  said  sum  to  bo  drawn  or  paid  until  the  Unitod  States 
Government  shall  have  appropriated  at  least  an  equal  amount,  to  be  used  iu  tho 
construction  of  works  for  the  restraining  or  impounding  of  mining  d(5bris  in  Cali- 
fornia, said  moneys  to  be  paid  only  upon  orders  drawn  by  tho  controller,  upon 
the  written  request  of  the  said  d<5bris  fonimissioncr,  and  to  be  drawn  onlj'  for  the 
payment  of  not  more  than  one-half  of  the  cost  of  the  construction  of  any  such 
works  for  restraining  and  impounding  mining  d^^bris  as  shall  have  been  ai)i>rovcd 
by  him  and  duly  adopted  and  recommended  by  engineers  of  the  United  States  Gov- 
ernment appointed  for  that  purjiose. 
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Sec.  5.  The  term  of  office  of  said  debris  conimissionor  shall  be  four  years  from 
the  date  of  his  appointment.  He  shall  take  the  same  oath  of  office  as  is  provided 
by  law  for  other  State  officers,  and  before  entering  upon  the  discharge  of  his 
duties  shall  give  bond  with  sufficient  sureties,  to  be  approved  by  the  governor  of 
the  State,  in  the  sum  of  tifty  thousand  dollars,  for  the  faithiul  discharge  of  his 
duties  as  such  officer. 

Sec.  6.  The  said  d<Sbris  commissioner  shall  have  the  power  to  appoint  a  secretary, 
at  a  monthly  salary  to  bo  fixed  by  said  commissioner,  not  exceeding  one  hundred 
and  twenty-five  dollars  per  month;  said  secretary  to  hold  office  at  the  pleasure 
of  the  said  commissioner.  Provided,  however,  That  no  secretary  shall  be  appointed 
until  said  debris  commissioner  shall  enter  upon  the  actual  discharge  of  liis  duties. 

Sec.  7.  All  expenditures  authorized  by  the  provisions  of  this  act  shall  be  subject 
to  the  approval  of  the  State  board  of  examiners ;  and  the  State  controller  is  hereby 
authorized  to  draw  his  warrant  for  all  expenditures  not  in  excess  of  the  appropria- 
tion herein  provided  for,  so  approved  by  the  State  board  of  cxanuacrS;  and  the 
State  treasurer  is  hereby  directed  to  pay  the  same. 


Appendix  E» 

AN"  ACT  to  create  tlic  Caliiomia  D^'bris  Commisaion  and  rcp;tilate  hydranlic  mining  in  the  State  of 

California. 

J)€  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled.  That  a  commission  is  hereby  created,  to  be  known  as  the  Cal- 
ifornia Debris  Commission,  consisting  of  three  members.  The  President  of  the 
United  States  shall,  by  and  with  the  advice  and  consent  of  the  Senate,  appoint  the 
commission  from  officers  of  the  Corps  of  Engineers,  United  States  Army.  Vacancies 
occurring  therein  shall  be  filled  in  like  manner.  It  shall  have  the  authority  and 
exercise  the  powers  herinaftcr  set  forth,  under  the  supervision  of  the  Chief  of 
Engineers  and  direction  of  the  Secretary  of  War. 

Sec.  2.  That  said  commission  shall  organize  within  thirty  days  after  its  appoint- 
ment, by  the  selection  of  such  officers  as  may  be  required  in  the  performance  of  its 
duties,  the  same  to  be  selected  from  the  members  thereof.  The  members  of  said 
commission  shall  receive  no  greater  compensation  than  is  now  allowed  by  law  to  each, 
respectively,  as  an  ollicer  of  said  Corps  of  Engineers.  It  shall  also  adopt  rules  and 
regulations,  not  inconsistent  with  law,  to  govern  its  deliberations  and  prescribe  the 
method  of  procedure  under  the  provisions  of  this  act. 

Sec.  3.  That  the  jurisdiction  of  said  commission,  in  so  far  as  the  same  affects 
mining  carried  on  by  the  hydraulic  process,  shall  extend  to  all  such  mining  in  the 
territory  drained  by  the  Sacramento  and  San  Joaquin  river  systems  in  the  State  of 
California.  Hydraulic  mining,  as  defined  in  section  eight  hereof,  directly  or  indi- 
rectly injuring  the  navigability  of  said  river  systems,  carried  on  in  said  territory 
other  than  as  permitted  under  the  provisions  of  this  act,  is  hereby  i)rohibited  and 
declared  unlawful. 

Sec.  4.  That  it  shall  bo  the  duty  of  said  commission  to  mature  and  adopt  sach 
plan  or  plans,  from  examinations  and  surveys  already  made  and  from  sucu  addi- 
tional examinations  and  surveys  as  it  may  deem  necessary,  as  will  improve  the 
navigabilitv  of  all  the  rivers  comprising  said  systems,  deepen  their  channels  and 
protect  their  banks.  Such  plan  or  plans  shall  be  matured  with  a  view  of  making 
the  same  etFectivo  as  against  the  encroachment  of  and  damage  from  ddbris  resuUing 
from  mining  operations,  natural  erosion,  or  other  causes,  with  a  view  of  restoring, 
as  near  as  practicable  and  the  necessities  of  commerce  and  navigation  demand,  the 
navigability  of  said  rivers  to  the  condition  existing  in  eighteen  hundred  and  sixtjr. 
and  permitting  mining  by  the  hydraulic  process,  as  the  term  is  understood  in  said 
State,  to  be  carried  on,  provided  the  same  can  be  accomi>lished  without  ii^ury  to 
the  navigability  of  said  rivers  or  the  lands  adjacent  thereto. 

Sec.  5.  That  it  shall  farther  examine,  survey,  and  determine  the  utility  and  prao- 
ticability,  for  the  pur])oses  hereinafter  indicated,  of  storage  sites  in  the'tributories 
of  said  rivers  and  in  the  respective  branches  of  said  tributaries,  or  in  the  plains, 
basius,  slonglis,  and  tule  and  swamp  lauds  adjacent  to  or  along  the  course  of  said 
rivers,  for  the  storage  of  ddbris  or  water  or  as  settling  reservoirs,  with  the  object  of 
using  the  same  by  either  or  all  of  these  methods  to  aid  in  the  improvement  and  pro- 
tection of  said  navigable  rivers  by  preventing  deposits  therein  of  d<?bris  resulting 
from  mining  operations,  natural  erosion,  or  other  causes,  or  for  affording  relief 
tliereto  in  flood  time  and  providing  sufficient  water  to  maintain  scouring  force 
therein  in  the  summer  season;  and  in  connection  therewith  to  investigate  such 
hydraulic  and  other  mines  as  are  now  or  may  have  been  worked  by  methods  intended 
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to  restrain  the  debris  and  material  moved  in  operating  such  mines  by  impounding 
dams,  settling  reservoirs,  or  otherwise,  and  in  general  to  make  such  study  of  and 
researches  in  the  hydraulic  mining  industry  as  science,  experience,  and  engineering 
skill  may  suggest  as  practicable  and  useful  in  devising  a  method  or  methods  whereby 
snch  mining  may  be  carried  on  as  aforesaid. 

Sec.  6.  That  the  said  commission  shall  from  time  to  time  note  the  conditions  of 
the  navigable  channels  of  said  river  systems,  by  cross-section  surveys  or  otherwise, 
in  order  to  ascei*tain  the  effect  therein  of  sucli  hydraulic  mining  operations  as  may 
be  permitted  by  its  orders  and  such  as  is  caused  by  erosion,  natural  or  otherwise. 

Sec.  7.  That  said  commission  shall  submit  to  the  Chief  of  Engineers,  for  the  infor- 
mation of  the  Secretary  of  War,  on  or  before  the  fifteenth  day  of  November  of  each 
year,  a  report  of  its  labors  and  transactions,  with  plans  for  the  construction,  com- 
pletion and  preservation  of  the  public  works  outlined  in  this  act,  together  with 
estimates  of  the  cost  thereof,  stating  what  amounts  can  be  profitably  expended 
thereon  each  year.  The  Secretary  of  War  shall  thereupon  submit  same  to  Congress 
on  or  before  the  meeting  thereof. 

Sec.  8.  That  for  the  purposes  of  this  act  ^^hydraulic  mining"  and  "mining  by  the 
hydraulic  process,"  are  hereby  declared  to  have  the  meaning  and  application  given 
to  said  terms  in  said  State. 

Sec.  9.  That  the  individual  proprietor  or  proprietors,  or  in  case  of  a  corporation 
it«  manager  or  agent  appointed  for  that  purpose,  owning  mining  ground  in  the  terri- 
tory in  the  State  of  California  mentioned  in  section  three  hereof,  which  it  is  desired 
to  work  by  the  hydraulic  process,  must  file  with  said  commission  a  verified  petition, 
setting  forth  such  facts  as  will  comply  with  law  and  rules  prescribed  by  said  com- 
mission. 

Sec.  10.  That  said  petition  shall  be  accompanied  by  an  instrument  duly  executed 
and  acknowledged,  as  required  by  the  law  of  the  said  State,  whereby  the  owner  or 
owners  of  such  mine  or  mines  surrender  to  the  United  States  the  right  and  privilege 
to  regulato  by  law,  as  provided  in  this  act,  or  any  law  that  may  hereafter  bo 
enacted,  or  by  such  rules  and  regulations  as  may  be  prescribed  by  virtue  thereof, 
the  manner  and  method  in  which  the  ddbris  resulting  from  the  working  of  said  mine 
or  mines  shall  be  restrained,  and  what  amount  shall  be  produced  therefrom ;  it  being 
ouderstood  that  the  surrender  aforesaid  shall  not  be  construed  as  in  any  way 
affecting  the  right  of  such  owner  or  owners  to  oi)erate  said  mine  or  mines  by  any 
other  process  or  method  now  in  use  in  said  State:  Provided,  That  they  shall  not 
interfere  with  the  navigability  of  the  aforesaid  rivers. 

Sec.  11.  That  the  owners  of  several  mining  claims  situated  so  as  to  require  a  com- 
mon dumping  ground  or  dam  or  other  restraining  works  for  the  ddbris  issuing  there- 
from in  one  or  more  sites  may  file  a  joint  petition  setting  forth  such  facts  in  addition 
to  the  requirements  of  section  nine  hereof;  and  where  the  owner  of  a  hydraulic  mine 
or  owners  of  several  such  mines  have  and  use  common  dumping  sites  for  impounding 
debris  or  as  settling  reservoirs,  which  sites  are  located  below  the  mine  of  an  appli- 
cant not  entitled  to  use  same,  such  fact  shall  also  be  stated  in  said  petition.  There- 
upon the  same  proceeding  shall  be  had  as  provided  for  herein. 

Sec.  12.  A  notice  specilying  briefly  the  contents  of  said  j^etition  and  fixing  a  time 
previous  to  which  all  proofs  are  to  be  submitted  shall  be  published  by  said  commis- 
sion in  some  newspaper  or  newspapers  of  general  circulation  in  the  communities 
interested  in  the  matters  set  forth  therein.  If  published  in  a  daily  paper,  such 
publication  shall  continue  for  at  least  ten  days;  if  in  a  weekly  paper,  in  at  least 
three  issues  of  the  same.  Pending  publication  thereof  said  commission,  of  a  com- 
mittee thereof,  shall  examine  the  mine  and  premises  described  in  such  petition.  On 
or  before  the  time  so  fixed  all  parties  interested,  either  as  petitioners  or  contestants, 
whetker  miners  or  agriculturalists,  may  file  affidavits,  plans,  and  maps  in  support 
of  their  respective  claims.  Further  hearings,  upon  notice  to  all  parties  of  record, 
may  b©  granted  by  the  commission  when  necessary. 

Sec.  13.  That  in  case  a  majority  of  the  members  of  said  commission,  within  thirty 
days  aftor  the  time  so  fixed,  concur  in  a  decision  in  favor  of  the  petitioner  or  peti- 
tioners, the  said  commission  shall  thereupon  make  an  order  directing  the  metnods 
and  specifying  in  detail  the  manner  in  which  operations  shall  proceed  in  such  mine 
or  mines;  what  restraining  or  impounding  works,  if  facilities  therefor  can  be  found, 
shall  be  built  aud  maintained;  how  and  of  what  material:  where  to  be  located; 
and  in  general  set  forth  such  further  requirements  and  safeguards  as  will  protect 
the  public  interests  and  prevent  injury  to  the  said  navigable  rivers,  and  the  lands 
adjacent  thereto ;  with  such  further  conditions  and  limitations  as  will  observe  all 
the  provisions  of  this  act  in  relation  to  the  working  thereof  and  the  payment  of 
taxes  on  the  gross  proceeds  of  the  same :  Provided,  That  all  expense  incurred  in 
complying  with  said  order  shall  be  borne  by  the  owner  or  owners  of  such  mine  or 
mines. 

Sec.  14.  That  such  petitioner  or  petitioners  must  within  a  reasonable  time  present 
plans  and  specifications  of  all  works  required  to  bo  built  in  pursuiinco  of  said  ordei 
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for  examination,  correction^  and  approval  by  said  commission;  and thexeninm  woik 
may  immediately  commence  thereon  under  the  sni)erTi8ion  of  said  commiflBion  or 
representative  thereof  attached  thereto  from  said  Corps  of  Engineere,  who  sfaill 
insi>ect  same  from  time  to  time.  Upon  completion  thereof,  if  found  in  every  mpeot 
to  meet  the  requirements  of  the  said  order  and  said  approved  plans  and  specinea- 
tioDS,  permission  shall  thereupon  be  granted  to  the  owner  or  owners  of  such  mlDe 
or  miues  to  commence  mining  operations,  subject  to  the  conditions  of  aaid  order  and 
the  provisions  of  this  act. 

iSkc.  15.  That  no  permission  granted  to  a  mine  owner  or  owners  nnder  this  act  shall 
take  effect  so  far  as  regards  the  working  of  a  mine,  until  all  impoandmff  dams  or 
other  restraining  works,  if  any  are  prescribed  by  the  order  granting  each  permis- 
sion, have  been  completed  and  until  the  impounding  dams  or  other  restraining  works 
or  settling  reservoirs  provided  by  said  commission  have  reached  such  a  stage  as,  ill 
the  opinion  of  said  commission,  it  is  safe  to  use  the  same:  Provided^  koweceTf  That 
if  said  coiimiission  shall  be  of  the  opinion  that  the  restraining  and  other  works 
already  constructed  at  tlie  mine  or  mines  shall  be  sufficient  to  protect  the  navigable 
rivers  of  said  systems  and  the  work  of  said  commission,  then  the  owner  or  ownen 
of  such  mine  or  mines  may  be  permitted  to  commence  operations. 

Skc.  It).  That  in  case  the  joint  ])etition  referred  to  in  section  eleven  hereof  is 
granted,  the  commission  shall  fix  the  respective  amounts  to  be  paid  by  each  owner 
of  such  mines  toward  providing  and  building  necessary  impounding  dama  or  other 
restraining  works.  In  the  event  of  a  petition  being  filed  after  the  entry  of  such 
order,  or  in  case  the  impounding  dam  or  dams  or  other  restraining  works  have  alreadr 
been  constructed  and  acce]ite(l  by  said  commission,  the  commission  shall  fix  sau 
amount  as  may  be  reasonable  for  the  privilege  of  dumping  therein,  which  amoant 
shall  be  divided  between  the  original  owners  of  such  impounding  dams  or  other 
restraining  works  in  proportion  to  the  amount  respectively  paid  by  each  party  ownimr 
the  same.  The  expense  of  maintaining  and  x)rotecting  such  joint  dam  or  works  shut 
be  divided  among  mine  owners  using  the  same  in  such  i)roportion  as  the  commission 
shall  determine.  In  all  eases  where  it  is  ])racticable  restraining  and  impoanding 
works  are  to  be  provided,  constructed,  and  maintained  by  mine  owners  near  or  below 
the  mine  or  mines  before  reaching  the  main  tributaries  of  said  navigable  waters. 

»Sec.  17.  That  at  no  time  shall  any  more  debris  be  permitted  to  bo  washed  away 
from  any  hydraulic  mine  or  mines  situated  on  the  tributaries  of  said  rivers  and  the 
respective  brancdies  of  each,  worked  under  the  provisions  of  this  act,  than  can  be. 
imimnnded  within  the  restraining  works  erected, 

Skc.  l^<.  That  the  said  commission  may  at  any  time,  when  the  condition  of  the 
navigable  rivers  or  when  the  capacities  of  all  im]>ounding  and  settling  faoilitiei 
erected  by  mine  owners  or  such  as  may  be  provided  by  Government  anthori^ 
recpiire  same,  modify  the  order  granting  the  ])rivilege  to  mine  by  the  hydranUe- 
mining  process  so  as  to  reduce  amount  thereof  to  meet  the  capacities  of  the  faeilitiee 
then  in  use,  or  if  aetually  rc<|uired  in  order  to  protect  the  navigable  rivers  firom 
damage,  may  revoke  same  until  the  further  notice  of  the  commission. 

Si:c.  ID.  That  an  intentional  violation  on  the  part  of  a  mine  owner  or  ownen* 
company,  or  corporation,  or  the  agents  or  employ ds  of  either,  of  the  conditions  of 
the  order  granted  pursuant  to  section  thirteen,  or  such  modifications  thereof  as  msy 
have  been  made  by  said  commission,  shall  w(»rk  a  forfeiture  of  the  priYile^ 
thereby  conferred,  and  u])on  notice  being  served  by  the  order  of  said  commisnon 
upon  said  owners  or  owners,  company,  or  coii)oration,  or  agent  in  charge,  woik 
shall  immediately  cease.  Said  commission  shall  take  necessary  steps  to  enforce  ill 
orders  in  caseof  the  failure,  neglect,  or  refusal  of  such  owner  or  owners,  companyi 
or  cor])oration,  or  agents  thereof,  to  comply  therewith,  or  in  the  event  of  anyperMNi 
or  ])ersons,  company,  or  cor]>oration  working  by  said  process  in  said  tcrritorjr  eoB- 
trarv  to  law. 

Si:c.  21).  That  said  connnission,  or  a  committo(^  therefrom,  or  officer  of  said  corps 
assigned  to  duty  under  its  orders,  shall,  whenever  deemed  necessary,  visit  said  tw- 
ritory  and  all  mines  operating  under  the  provisions  of  this  act.  A  report  of  snA 
examination  shall  be  placed  on  tile. 

Sicc.  21.  That  the  said  commission  is  hereby  granted  the  right  to  nso  any  of  the 
public  lands  of  the  I'nited  States,  or  any  rock,  stone,  timber,  trees,  brush,  or  mate- 
rial  thereon  or  therein,  for  any  of  the  pur])oscs  of  this  act;  that  the  Secretory  of  the 
InttTior  is  hereby  authorized  and  requested,  after  a  notice  has  been  filed  with  the 
Commissioner  of  the  (General  Land  Office  by  said  Commission,  setting  forth  wliat 
publi':'  lan<ls  are  reqnire<l  by  it  under  the  authority  of  this  section,  that  such  land 
or  lan<Is  shall  be  withdrawn  from  sale  and  entrv  under  the  laws  of  the  United 
States. 

Skc.  22.  That  any  person  or  persons  who  willfully  or  maliciously  iziynre,  damage. 
or  destroy,  or  atteni]»t  to  injure,  damage,  or  destroy,  any  dam  or  other  work  erected 
under  the  provisions  of  this  act  for  restraining.  iin])ounding,  or  settling  purposes, 
or  for  use  in  connection  therewith,  shall  bo  guilty  of  a  misdemeanori  and  upon  oon- 
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viction  thereof  shall  be  fined  not  to  exceed  the  sum  of  five  thousand  dollars  or  be 
imprisoned  not  to  exceed  five  years,  or  by  both  such  fine  and  imprisonment,  in  the 
discretion  of  the  court.  And  any  person  or  persons,  company  or  corporation,  their 
agents  or  employds,  who  shall  mine  by  the  hydraulic  process  directly  or  indirectly 
injuring  the  navigable  waters  of  the  United  States,  in  violation  of  the  provisions  of 
tliis  act  shall  be  guilty  of  a  misdemeanor,  and  upon  conviction  thereof  shall  be  pun- 
ished by  a  fine  not  exceeding  five  thousand  dollars,  or  by  imprisonment  not  exceed- 
ing one  year,  or  by  both  such  fine  and  imprisonment,  in  the  discretion  of  the  court: 
rroridedf  That  this  section  shall  take  eff'ect  on  the  first  day  of  May,  eighteen  hun- 
dred and  ninety-three. 

Sec.  23.  That  upon  the  construction  by  the  said  Commission  of  dams  or  other 
works  for  the  detention  of  ddbris  from  hydraulic  mines  and  the  issuing  of  the  order 
provided  for  by  this  act  to  any  individual,  company,  or  corporation  to  work  any 
mine  or  mines  by  hydraulic  process,  the  individual,  company,  or  corporation  oper- 
ating thereunder  working  any  mine  or  mines  by  hydraulic  process,  the  debris  from 
which  Hows  into  or  is  in  whole  or  in  part  restrained  by  such  dams  or  other  works 
erected  by  said  Commission,  shall  pay  a  tax  of  three  per  centum  on  the  gross  proceeds 
of  his,  their,  or  its  mine  so  worked,  which  tax  of  three  per  centum  shall  be  ascer- 
tained and  paid  in  accordance  with  regulations  to  be  adopted  by  the  Secretary  of 
the  Treasury,  and  the  Treasurer  of  the  United  States  is  hereby  authorized  to  receive 
the  same.  AH  sums  of  money  paid  into  the  Treasury  under  this  section  shall  be  set 
apart  and  credited  to  a  fund  to  be  known  as  the  ^^  d^^bris  fund,"  and  shall  be  expended 
by  said  Commission  under  the  supervision  of  the  Chief  of  Engineers  and  direction 
of  the  Secretary  of  War,  in  addition  to  the  appropriations  made  by  law  in  the  con- 
struction and  maintenance  of  such  restraining  works  and  settling  reservoirs  as  may  be 
proper  and  necessary :  Provldtdj  That  said  Commission  is  hereby  authorized  to  receive 
and  pay  into  the  Treasury  from  the  owner  or  owners  of  mines  worked  by  the  hydrau- 
lic process,  to  whom  permission  may  have  been  granted  so  to  work  under  the  provi- 
sions hereof,  such  money  advances  as  may  be  offered  to  aid  in  the  construction  of 
such  impounding  dams  or  other  restraining  works,  or  settling  reservoirs,  or  sites 
therefor,  as  may  be  deemed  necessary  by  said  Commission  to  protect  the  navigable 
channels  of  said  river  systems,  on  condition  that  all  moneys  so  advanced  shall  be 
refunded  as  the  said  tax  is  paid  into  the  said  ddbris  fund:  And  provided  further , 
That  in  no  event  shall  the  Government  of  the  United  States  be  held  liable  to  refund 
same  except  as  directed  by  this  section. 

Sec.  24.  That  for  the  purpose  of  securing  harmony  of  action  and  economy  in  expen- 
ditures in  the  work  to  be  done  by  the  United  States  and  the  State  of  California, 
respectively,  the  former  in  its  plans  for  the  improvement  and  protection  of  the  navi- 
gable streams  and  to  prevent  the  depositing  of  mining  debris  or  other  materials 
within  the  same,  and  the  latter  in  its  plans  authorized  by  law  for  the  reclamation, 
drainage,  and  protection  of  its  lands,  or  relating  to  the  working  of  hydraulic  mines, 
the  said  commission  is  empowered  to  consult  thereon  with  a  commission  of  engi- 
neers of  said  State,  if  authorized  by  said  State  for  said  purpose,  the  result  of  such 
conference  to  bo  reported  to  the  Chief  of  Engineers  of  the  United  States  Army,  and, 
if  by  him  approved,  shall  be  followed  by  said  Commission. 

Sec.  25.  That  said  Commission,  in  order  that  such  material  as  is  now  or  may  here- 
after be  lodged  in  the  tributaries  of  the  Sacramento  and  San  Joaquin  river  systems, 
resulting  from  mining  operations,  natural  erosion,  or  other  causes,  shall  be  pre- 
vented from  injuring  the  said  navigable  rivers  or  such  of  the  tributaries  of  either  as 
may  be  navigable,  and  the  land  adjacent  thereto,  is  hereby  directed  and  empowered, 
when  appropriations  are  made  therefor  by  law,  or  sufficient  money  is  deposited 
for  that  purpose  in  said  ddbris  fund,  to  build  at  such  points  above  the  head  of  navi- 
gation in  said  rivers  and  on  the  main  tributaries  thereof,  or  branches  of  such  tribu- 
taries, or  at  any  place  adjacent  to  the  same,  'vvhich,  in  the  judgment  of  s.aid  Com- 
mission, will  etVcct  said  object  (the  same  to  be  of  such  material  as  will  insure 
safety  and  permanency),  such  restraining  or  impounding  dams  and  settling  reser- 
voirs, Avith  such  canals,  locks  or  otiier  works  adapted  and  required  to  complete  same. 
The  recommendations  contained  in  Executive  Document  Numbered  Two  hundred  and 
sixty-seven,  Fifty-first  Congress,  second  session,  and  Executive  Document  Numbered 
Ninety-eight,  Forty-seventh  Congress,  first  session,  as  far  as  they  refer  to  impound- 
ing dams  or  other  restraining  works,  .are  hereby  adopted,  and  the  same  are  directed 
to  be  made  the  basis  of  operations.  The  sum  of  fifteen  thousand  dollars  is  hereby 
appropriated,  from  moneys  in  the  Treasury  not  otherwise  appropriated,  to  be 
immediately  available  to  defray  the  exiienses  of  said  Commission. 

Approved  March  1,  1893. 
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OCCUPANCY   OF   AND    INJURY  TO   PUBLIC    WORKS    BY   CORPORATIONS 

AND  INDIVIDUALS. 


[ReimfttHl  nmlcr  section  2,  river  and  harbor  act  of  1884,  and  Hcctiou  4,  river  and  harbor  act  of  1886.] 


1.  Report  of   Col.    Wm.     P.    Craighill, 

Corps  of  Eugineers. 

2.  Report  of  Capt.  O.  M.  Carter,  Corps 

of  Engineers. 


3.  Report  of  Col.  O.  M.   Poe,  Corjis  of 

Engineers. 

4.  Report  of  Capt.  T.  W.  Symons,  Corps 


of  Engineers. 


(1)  report  of  col.  wm.  p.  craighill,  corps  of  engineers. 

United  States  Engineer  Office, 

Baltimore,  Ud.y  July  3, 1894, 

General:  Iu  compliance  with  the  requirements  of  General  Orders 
6  and  7,  series  of  1887,  and  9  of  1888,  from  headquarters  Corps  of 
Engineers,  1  have  the  honor  to  report,  concerning  the  riv^ers  and  har- 
bors in  my  charge,  that  no  additional  information  on  the  subject  of 
those  orders  has  been  received  by  me  since  the  last  annual  report,  except 
as  shown  by  the  loUowing  statements: 

Unknown  persons  removed  pieces  of  the  wales  from  some  of  the  wing 
dams  on  the  James  River,  probably  for  firewood. 

On  the  Great  Kanawha  River  there  has  been  more  or  less  trouble  at 
the  movable  dams  with  drift  from  booms  and  from  cutting  brush,  etc., 
on  the  banks,  but  there  appear  to  have  been  no  material  or  flagrant 
violations  of  the  law  in  this  respect.  The  sawmills,  so  far  as  this  office 
is  informed,  have  either  been  burning  their  slabs,  sawdust,  etc.,  or  put- 
ting it  where  it  is  not  liable  to  be  washed  into  the  streams.  The  Wini- 
frede  Coal  Company  and  some  parties  at  Charleston  (the  latter  were  not 
thoroughly  identified)  made  some  trouble  at  one  time  during  the  year 
by  throwing  heavy  refuse  in  the  river  when  repairing  boats  and  barges. 
This  was  promptly  stopped  when  notification  was  given  about  it. 

In  regard  to  the  old  mill  damson  Elk  River,  no  legal  action  has  been 
taken  toward  their  removal.  Gen.  C.  C.  Watts,  district  attorney  for  the 
State  of  West  Virginia,  has  lately  stated  that  while  it  is  thought  an 
indictment  against  the  owners  of  these  dams  could  not  be  maintained, 
lie  is  of  the  opinion  that  the  United  States  has  the  right  to  summarily 
remove  the  dams  as  obstructions  to  navigation.  He  also  said  that  in  a 
recent  conversation  with  the  Attorney- General  at  Washington  the  lat- 
ter expressed  himself  as  of  the  same  opinion  in  regard  to  the  power  of 
the  Government  to  remove  these  old  dams.  General  Watts  intends  to 
write  to  the  Attorney-General  soon  to  ask  for  a  formal  opinion  in  regard 
to  the  matter. 

Complaints  about  these  dams  continue.  Three  letters  from  promi- 
nent lumber  men  on  Elk  have  been  received  recently  complaining  about 
the  serious  obstruction  to  the  running  of  rafts  and  bateaux  made  by 
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these  dams — particular  stress  being  laid  on  the  Franietovni  dam  and 
Asbleys  dam. 

The  Elk  Island  boom  at  Sutton  continues  to  be  the  cause  of  com- 
plaint on  the  part  of  sawmill  men  at  Charleston,  as  before  reported. 
(Report  of  Chief  of  Engineers  for  1892,  pp.  3343, 3344.)  So  far  as  this 
oftic^  is  informed,  no  legal  action  has  been  taken  against  the  com- 
pany on  account  of  this  boom  during  the  year.  This  same  comi)any 
has  built  a  temporary  dam  about  8  feet  high  clear  across  the  river  just 
below  the  boom  for  the  purpose  of  floating  logs  out  of  the  boom.  This 
temporary  dam  is  the  cause  of  considerable  complaint  on  the  part  of 
flatboat  men,  etc.,  who  are  obliged  to  transfer  around  it  in  going  to  and 
from  Sutton  with  produce  and  merchandise.  The  Elk  Island  Boom  Com- 
l)any  was  indicted  by  the  grand  jury  of  Braxton  County  at  the  last 
April  term  on  account  of  such  complaint  about  this  temporary  dam. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 

Brig.  (ron.  Thomas  L.  Casey,  Colonel,  Corps  of  Engineers. 

Chief  of  Engineers,  U,  S.  A, 


(2)  kepokt  of  capt.  ().  m.  carter,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah  J  Ga.j  June  30^  1894. 

General  :  I  have  the  honor  to  report  that  "  no  structures  or  works 
built  or  made  by  the  United  States  in  aid  of  commerce  or  navigation" 
within  the  district  under  mj^  charge  "  have  been  used,  occupied  or  injured 
by  a  corporation  or  individual"  during  the  year,  with  the  following 
exceptions:  • 

1.  The  cluster  of  fender  i)iles  and  about  two  pile  bents  of  Dam  No.  4, 
and  one  of  the  clusters  of  fender  piles  at  the  end  of  Dam  No.  6,  Darieu 
Harbor,  Georgia,  have  been  destroyed  by  an  unknown  vessel. 

2.  About  35  feet  of  the  outer  end  of  Jones  Island  Spur  Dam  No.  26, 
Savannah  Harbor,  Georgia,  was  destroyed  by  the  British  vessel  Eden- 
more.  This  was  reported  to  the  United  States  district  attorney,  as 
required  by  law,  but  no  action  was  taken  by  him. 

3.  About  24  feet  of  the  outer  end  of  Elba  Island  Spur  Dam  No.  7 
(including  one  cluster  of  piles).  Savannah  Harbor,  Georgia,  was  de- 
stroyed by  an  unknown  vessel. 

4.  About  70  feet  of  Barnwell  Island  Spur  Dam  No.  3,  Savannah  Har- 
bor, was  destroyed  by  the  British  steamship  Cynthiana. 

Some  minor  injuries  to  pile  training  walls  have  been  caused  by 
unknown  i)arties,  and  small  quantities  of  stone  have  been  removed 
from  the  dams  at  Big  Gap  and  Philbrick  Cut,   Savannah  Harbor, 
Georgia, 
liespectfully  submitted.  O.  M.  GARTER, 

Captain^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  CASEi', 

Chief  of  Engineers,  U.  K  A. 


(d)  report  of  col.  ().  m.  poe,  corps  of  engineers. 

United  States  Engineer  Office, 

Detroit,  Mich.,  July  10, 1894. 

General:  In  accordance  with  section  4  of  the  river  and  harbor  act 
of  August  5,  1886,  and  General  Orders  ^'o.  9,  Headquarters,  Corps  of 
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Engineers,  June  26, 1888, 1  have  the  honor  to  report  the  following  cases 
where  ^'  piers,  breakwaters,  etc.,''  under  my  charge  ^'  have  been  used, 
occupied,  or  injured  by  a  corporation  or  individual"  during  the  fiscal 
year  ending  June  30,  1894. 

LANDS   OCCUPIED   BY    U.    S.   LIGHT-HOUSE   ESTABLISHMENT. 

The  United  States  Light- House  Establishment  occupies  as  site  for 
light-keeper's  dwelling  a  portion  of  the  St.  Marys  Falls  Canal  grounds, 
100  feet  by  200  feet,  extending  from  the  south  bank  of  the  canal  to  Canal 
strcQt,  in  the  city  of  Sault  Ste.  Marie,  Mich.,  and  just  west  of  the  prin- 
cipal meridian  of  Michigan,  the  authority  for  this  occupation  being  a 
letter  of  Secretary  of  War  William  C.  Endicott,  dated  March  25, 
1885,  and  being  terminable  at  pleasure  of  the  War  Department;  also, 
the  extreme  end  of  the  northwest  pier  by  a  light-house,  and  a  portion 
of  the  northwest  pier  by  a  range  light;  authority  by  act  of  Congress 
dated  March  3,  1879. 

The  United  States  Light-House  Establishment  also  occupies  the 
lower  and  upper  ends  of  the  west  pier  of  the  St.  Clair  Flats  Ship*Canal 
by  light-houses;  authority  by  acts  of  Congress  dated  July  28,  1866, 
and  March  3,  1871. 

OCCUPANCY  OF   PUBLIC   LANDS,   ETC.,  BELONGINO   TO   THE   RESERVA- 
TION  OF   ST.   MARYS  FALLS   CANAL,   MICHIGAN. 

Daring  the  fiscal  year  ending  June  30, 1894,  the  reservation  has  been 
occupied,  as  reported  in  my  Annual  Report  for  1893,  printed  on  p.  4271 
€t  8eq,y  of  the  Annual  Keport  of  the  Chief  of  Engineers  for  1893. 
The  following  new  case  of  occupancy  has  occurred: 
By  the  Edison  Sault  Electric  Company,  widening  tail  race  now  in 
use  by  company.  The  authority  for  this  action  is  a  "revocable  license" 
to  the  Edison  Sault  Electric  Company,  granted  by  acting  Secretary  of 
Wnr  L.  A.  (ilrant,  on  July  6,  1893. 

INJURIES   TO    PIERS,    ETC.,    OF    ST.   MARY'S    FALLS    CANAL,    MICHIGAN. 

On  August  3,  1893,  the  schooner  Moravia  ran  into  south  pier,  doing 
$38.83  damage. 

On  August  7,  1893,  the  propeller  Athabasca  ran  into  lock  wall  (lock 
1881),  doing  $25.50  damage. 

On  October  KJ,  1893,  the  steamer  Tampa  ran  into  south  pier  of  canal, 
doing  $17.42  damage. 

On  May  19,  1894,  the  steamer  Andaste  ran  into  pier  in  front  of  the 
movable  dam  of  the  canal,  doing  $89.60  damage. 

INJURIES    TO    PIERS,    ETC.,    OF    ST.   CLAIR    FLATS    CANAL,   MICHIGAN. 

On  August  19, 1893,  the  steamer  Marina  ran  into  west  dike  of  canal, 
doing  $112.18  damage. 

On  August  27,  1893,  the  steamer  C.  F,  Beilman  ran  into  east  pier  of 
canal,  doing  $121.38  damage. 

Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Colonely  Corps  of  Engineers^ 
Bvt.  Brig,  General^  U.  8.  A. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  S.  A. 
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(4)  report  of  capt.  t.  w.  symons,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland,  Oreg.y  July  i,  1894. 

General:  In  compliance  with  General  Order I^o.  G,  1887,  and  Gen- 
eral Order  No.  9,  1888,  Headquarters,  Corps  of  Engineers,  I  have  the 
honor  to  state  that  no  structure  or  works  built  or  made  by  the  United 
States  in  aid  of  commerce  or  navigation  in  the  district  under  my  charge 
are  used  or  occupied  by  a  corporation  or  an  individual. 

During  the  year  the  jetty  beingbuilt  by  the  Government  at  Coos  Bay, 
Oregon,  was  injured  under  the  following  circumstances:  During  the 
summer  of  1893,  a  cigar-shaped  raft  of  piles  was  constructed  in  Coos 
Bay,  which  it  was  intended  to  take  to  San  Francisco.  The  raft  con- 
tained 3,500  piles  from  GO  to  100  feet  long,  bound  together  with  heavy 
cliains.  In  attempting  to  tow  this  raft  out  of  the  bay,  it  struck  on  the 
South  Spit,  and  as  the  tide  was  ebbing  it  could  not  be  gotten  off.  Dur- 
ing the  high  tide  at  night  it  floated  off  and  passed  around  and  grounded 
against  the  Government  jetty,  on  the  north  side  thereof.  Here  it  con- 
tinued for  three  days  striking  the  jetty  tramway  with  terrific  force  and 
beating  and  breaking  it  down. 

It  was  finally  taken  away,  but  not  until  damage  had  been  done  which 
cost  $700  to  repair. 

The  matter  was  reported  to  the  United  States  district  attorney  for 
Oregon. 

Very  respectfully,  your  obedient  servant, 

T.  W.  Symons, 
Captain,  Corjys  of  Engineers. 

15rig.  Gen.  Thomas  -L.  Casey, 

Chief  of  Engineers,  U.  S.  A. 
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WA8HINGT0X  AgUEDUCT-lNCREASlXG  THE  WATER  SUPPLY  OF  WASH- 
INGTON, DISTRICT  OF  COLUMBIA— ERECTION  OF  FISHWAYS  AT  GREAT 
FALLS. 


UEPORT  OF  COL.  GEORGE  U.  ELLIOT,  CORPS  OF  ENGINEERS,   OFFICER 
IN  CHARGE,  FOR  THE  FISCAL   YEAR  ENDING  JUNE  SO,  1894. 

1.  Washington  Aqueduct.  \  3.  Erection  of  lishways  at  Great  Falls. 

2.  Increasing  the  water  supply  of  Wash- 

ington, O.  C. 


Office  of  the  Washington  Aqueduct, 

Washington^  D.  C\,  July  1,  1S94. 

(iENERAL:  I  have  the  hoiior  to  traiismit  herewith  rei)ort  of  opera- 
tions for  the  following  works  in  my  charge  for  the  fiscal  year  ending 
June30, 1894,  viz :  Washington  Aqueduct;  increasing  the  water  supply 
of  Washington,  1).  C;  erection  of  fishwaya  at  Great  Falls. 
Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 

Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.S.A. 


B  B  B  I. 

WASHINGTON  AQUEDUCT. 

Ai)propnations  for  the  Washington  Aqueduct  are  applied  to  the 
improvement,  the  maintenance,  and  repair  of  those  portions  of  the 
Washington  water  supply,  other  than  the  tunnel  from  the  distributing 
reservoir  to  the  new  reservoir  near  Howard  University,  that  have  been 
placed  under  the  supervision  of  the  Chief  of  Engineers.  The  works 
include  the  masonry  dam,  2,877  feet  long,  extending  from  the  Mary- 
land to  the  Virginia  shore  at  (ireat  Falls  of  the  Potomac,  14  miles  west 
of  Washington;  the  works  at  Great  Falls  for  regulating  the  supply  of 
the  conduit;  the  conduit  from  Great  Falls,  9  feet  in  diameter;  the 
three  reservoirs,  viz,  the  Dalecarlia  receiving  reservoir,  about  4^  miles 
west  of  the  city,  the  distributing  reservoir,  about  2  miles  west  of  the 
city,  and  the  high  service  reservoir  in  Georgetown  for  the  supply  of 
the  higher  portions  of  that  city;  the  mains  by  which  the  water  is 
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carried  from  the  reservoii's  aud  delivered  into  the  city's  distributing 
system,  aud  the  bridges  for  supporting  the  mains  across  Eock  Creek. 
The  following  statement  exhibits  the  condition  of  the  aqueduct  and 
its  accessor}^  works,  aud  the  operations  of  the  last  fiscal  year: 

THE   DAM  AND   OTHER   WORKS  AT   GREAT   FALLS. 

Advautage  was  taken  of  the  very  low  condition  of  the  Potomac  in 
August  to  replace  the  riprap  back  of  the  dam  that  had  been  carried 
away  by  ice  in  the  two  preceding  winters.  Five  hundred  and  one  cubic 
yards  were  used  for  this  purpose  at  the  dam  across  the  Virginia  channel 
aud  405  (iubic  yards  at  the  dam  across  the  Maryland  channel,  making  a 
total  of  fK)C  cubic  yards.  Tliis  work  had  been  postponed  on  account  of 
want  of  funds  for  the  purpose. 

A  new  frame  w\as  made  for  the  screen  at  the  intake  of  the  conduit-. 

The  ])aiutiug  of  the  machinery  that  operates  the  valves  in  the  gate 
house  and  the  roof  of  the  gate  house  were  commenced  in  June  and  nearly 
completed. 

On  December  21  there  was  introduced  iuto  the  Senate  of  the  United 
States  aud  referred  to  the  Committee  on  the  District  of  Columbia 
a  bill  entitled  **A  bill  to  amend  an  act  approved  July  15,  1882,  entitled 
•An  act  to  increase  the  water  supply  of  the  city  of  Washington  and 
for  other  ])urposes.'''  The  bill  provided  for  the  acquirement  by  the 
ITuited  States  by  the  right  of  eminent  domain  or  otherwise,  of  so  much 
of  the  laud  aud  water  rights  at  Great  Falls  as  might  be  deemed  neces- 
sary for  the  i)resent  and  future  water  supply  of  the  District  of  Colum- 
bia. It  also  i)rovided  for  securing  by  the  IJnited  States  to  its  co-owners 
in  the  land  aud  water  rights  at  the  falls,  by  contracts,  the  right  to  use 
aud  the  facilities  for  using  the  remainder  of  the  flow  of  the  river,  aud 
for  the  ascertainment  and  payment  of  damages  for  the  land  and  water 
rights  taken  under  the  act  of  1882. 

In  the  report  on  the  bill  which  I  made  on'March  20,  and  of  which  a 
copy  will  be  found  in  Appendix  3,  1  endeavored  to  show  that  while  the 
remainder  of  flow  above  mentioned  would  amount  to  five-sevenths  of 
the  low-water  flow  and  sixty-three  sixty-flfths  of  the  average  flow,  the 
riparian  rights  of  the  United  States  at  (rreat  Falls  are  so  extensive 
that  the  Government  appears  beyond  all  question  to  own  by  far  the 
greater  part  of  all  the  water  flowing  at  that  point;  that,  therefore,  it 
would  be  unwise  for  the  United  States  to  enter  iuto  the  contracts 
referred  to,  but  that  on  the  contrary  it  should  proceed  to  acquire  by  the 
exercise  of  the  right  of  eminent  donmin,  or  otherwise  i)rovided  foriu  the 
bill,  all  of  the  water  and  water  rights  at  Great  Falls  notnow  owned  by 
it,  to  tli(^  end  that  the  United  Statesfor  itself  and  the  District  of  Colum- 
bia could  not  onlj^  increase  from  time  to  time  aud  without  limit  aud 
without  further  controversy  with  its  co-owners  (the  Great  Falls  Manu- 
facturing Company  aud  the  Chesapeake  and  Ohio  Canal  Company)  the 
8upi)ly  for  ordinary  puri)oses,  but  could  utilize  the  remainder  for  power 
to  be  used  in  the*,  generation  of  electricity  for  the  lighting  of  the  public 
buildings,  the  public  grounds  andstreetsof  Washington,  for  the  pump- 
ing of  water  to  the  higher  levels  of  the  city,  and  for  other  public  pur- 
poses.* 
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These  suggestious  were  approved  by  the  committee,  and  the  bill  as 
amended  now  pending  (S.  1359  and  H.  E.  7280,  Fifty-third  Congress, 
second  session)  provides  for  legislation  that  is  of  the  highest  importance 
to  tlie  United  States  and  the  District  of  Columbia,  and  in  respect  of 
the  water  supply  of  Washington  more  important  than  any  that  has 
been  enacted  since  the  completion  of  the  aqueduct  thirty  years  ago. 

It  is  understood  that  the  property  has  recently  been  offered  for  sale 
to  i)rivate  parties  at  the  price  of  $350,000,  and  1  think  that  there  can 
be  no  doubt  that  it  can  be  acquired  by  the  process  provided  for  in  the 
bill  at  a  fair  and  reasonable  price,  fair  to  the  United  States  and  the 
District  of  Columbia,  and  fair  to  the  co-owners. 

The  importance  of  early  action  in  this  matter  is  stated  in  the  report 
of  the  Senate  Committee  on  the  District  of  Columbia  in  the  following 
terms : 

If  the  entire  power  at  Great  Falls  is  acquired,  we  believe  it  will  be  ample  for 
electric  lighting  and  pumping  purposes  for  the  city.  The  Great  Falls  Power  Com- 
pnny  have  very  recently  obtained  new  charters  from  the  legislatures  of  Virginia 
and  "Maryland.  Their  purpose  is  evidently  to  develop  the  power  and  supply  it 
directly,  or  through  other  companies,  to  the  city  for  ligliting  and  other  purposes. 

There  are  no  improvements  now  at  Great  Falls  except  the  Aqueduct  dam,  built  and 
owned  by  the  United  States.  If  the  Government  is  ever  to  acquire  control  it  should 
be  done  before  any  outlay  is  made  by  the  other  owners.  Such  outlay  must  be  to 
them  a  questionable  investment,  in  view  of  the  fact  that  the  Government  is  sure  to 
reciuiro  an  increased  supply  from  time  to  time  in  the  future,  thus  endangering 
the  business  of  the  power  company  and  destroying  or  greatly  lessening  the  value 
of  their  improvements,  with  the  risk  that  they  may  not  bo  sufficiently  recom- 
pensed. Your  committee  are  therefore  of  the  opinion  that  all  the  water  and  ripa- 
rian rights  at  Great  Falls  necessary  for  the  control  and  use  of  the  entire  power 
should  be  acquired  at  this  time;  that  it  will  be  a  wise  economy  to  do  so;  that  own- 
ership in  part  by  the  United  States  and  in  part  by  private  business  corporations  is 
a  relation  unwise  and  unsafe  for  the  Government,  and  should  be  terminated  at 
once;  that  the  other  owners  can  offord  to  surrender  their  rights  now  on  much  better 
terms  for  the  Government  than  after  they  have  made  their  improvements,  and  that 
no  outlay  of  money  can  contribute  more  than  this  to  the  future  welfare  of  the  cap- 
ital of  the  country. 

There  is  another  reason  why  the  bill  should  be  acted  upon  at  the 
earliest  possible  moment. 

There  is  immediate  necessity  for  raising  the  dam  at  Great  Falls,  and 
in  my  estimates  appended  to  this  report  will  be  found  an  estimate  of 
$125,000  for  the  work.  An  explanation  of  the  same  will  be  found 
under  the  title  "Explanations  of  estimates." 

Not  since  the  48-inch  main  was  laid  have  there  been  so  many  com- 
plaints of  want  of  water  as  during  the  present  summer,  not  only  in 
the  higher  portions  of  that  part  of  the  city  supplied  by  gravity,  but  in 
other  portions  of  this  area  from  which  complaints  have  never  come 
before.  I  am  informed  that  many  houses,  including  some  of  the  better 
class  as  far  down  as  Lafayette  Square,  are  losing  their  tenants  because 
they  can  not  get  water  in  their  bathrooms,  and  it  is  feared  that  pecu- 
niaiy  loss,  sickness,  aud  inconvenience  will  result  from  this  state  of 
affairs.  The  District  authorities  are  extending  the  area  of  high  service 
(to  which  water  is  pumped  from  the  United  States  mains)  toTennally- 
town,  13ri<ihtwood,  and  other  places  in  the  "county."  As  this  will 
make  a  new  and  increased  demand  on  the  mains,  it  is  certain  that  the 
deficiency  in  the  ])ortion  of  the  city  supplied  by  gravity  will  soon  be 
greater  than  it  is  now,  and  the  only  remedy,  other  than  the  stopping 
of  unnecessary  and  avoidable  waste  by  the  enactment  of  a  law  requir- 
ing the  use  of  meters  by  all  consumers  of  Potomac  water,  is  the  rais- 
ing of  the  dam. 

When  the  dam  was  last  raised  and  extended  to  the  Virginia  shore 
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(the  work  was  finished  in  1886),  increasing  the  supply  to  the  city  about 
25,000,000  gallons  per  diem,  it  gave  rise  to  extraordinary  claims  for 
damages  on  the  part  of  the  coowners  with  the  United  States  of  the 
land  and  water  rights  at  Great  Falls,  amounting  to  hundreds  of 
thousands  of  dollars,  which  have  not  been  settled  to  this  day.  In  my 
judgment  but  a  very  vsmall  portion  of  these  claims  is  justly  due,  but 
whatever  be  paid  on  them  will  have  to  be  paid  jointly  by  the  United 
States  and  the  District  of  Columbia. 

For  the  reason,  therefore,  that  the  respective  amounts  of  water  to 
which  each  of  the  three  riparian  owners  at  Great  Falls  is  entitled  have 
never  been  judicially  determined,  they  should  be  so  determined,  or,  if 
it  be  i)ossibie,  the  United  States  should  acquire  all  of  the  water  at  tlie 
Falls  in  the  manner  proposed,  before  another  increase  iii  the  height  of 
the  dam  be  made. 

I  should  further  remark  in  connection  with  this  subject,  that  the 
object  of  raising  the  head  of  water  at  the  intake  of  the  conduit  is  to 
increase  the  velocity  through  the  conduit,  and  thus  enable  it  to  briug 
more  water  down  from  Great  Falls  and  into  the  distributing  reser- 
voir, to  the  end  that  the  water  in  this  reservoir  may  be  kept  up  to  its 
proper  height  of  14(>  feet  above  datum.  It  may  be  found,  however, 
that  even  with  the  water  in  the  distributing  reservoir  at  this  height,  it 
will  not  restore  the  pressures  in  the  city  (which  by  reason  of  the  rapid 
increase  in  consumption  and  waste,  are  constantly  falling),  to  what 
they  were  when  the  48-inch  main,  which  I  laid  in  1890,  was  first  put  ia 
operation. 

In  this  case,  it  will  bo  necessary  at  once  to  finish  the  tunnel  connect- 
ing the  distributing  reservoir  with  the  new  reservoir  near  Howard 
University,  or  to  lay  another  48-inch  main  from  the  distributing  reser- 
voir to  and  through  the  city.  It  should  be  understood,  however,  that 
neither  of  these  is  the  alternative  of  raising  the  dam  at  Great  Falls, 
which  must  be  done  in  any  case,  and  with  the  least  delay  praeticable. 

Estimates  for  raising  the  height  of  the  dam  at  Great  Falls,  for  the 
protection  of  the  inlet  to  the  Aqueduct,  and  for  the  construction  of  a 
storehouse  atGreat  Falls,  will  befound  in  the  list  of  estimates  api>ended 
hereto,  and  explanations  of  the  same  will  also  bo  found  further  on  in 
this  report  under  the  title  ^*  Explanations  of  estimates." 

THE    UKSEUVOIRS. 

A  portion  of  the  land  required  for  the  improvement  of  the  Dalecarlia 
receiving  reservoir,  for  which  an  appropriation  of  $60,000  was  made  in 
the  act  of  Congress  of  March  3, 1893,  was  acquired  by  the  purchase  of 
five  parcels,  the  areas  and  the  dates  of  the  deeds  of  which,  as  well  as 
the  dates  of  their  record,  will  be  found  in  the  following  table.  The 
deeds  are  recorded  at  Roekville,  Md.,  in  the  office  of  the  clerk  of  the 
circuit  court  of  Montgomery  County.  Boundary  stones  have  been 
l)lanted  at  the  corners  of  these  lands. 


( '.rantor.  Area.        Date  of  ilcwl.  '^^f^J^^^ 


I 


(i 


IpiatiuR  Bolt 

Jumofl  Harper 

Wni.  Frank  Harper 

Xorwood  Real  EHt^ite  ( 'o 

Metropolitjin  Soutlioru  K.  K.  (,'o.,  right  of  way  ouly. 


Sq.ft. 

2, 730. 72 
13, 275 
12, 744 
210 


July  10, 1803  I  Aug.  30, 

do Oct.  11,1891 

Do. 
Jan.  18. 18M 
Do. 


.do 
Nov.  22, 1893 


1,080.36  I  Nov.  25, 1888 
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One  and  forty-two  one-hundred tbs  acres  of  land  were  also  obtained 
by  lease  from  Ignatius  Belt,  for  one  year  from  July  10, 1893,  with  the 
privilege  of  extending  the  same  for  one  or  two  years  longer,  at  the  option 
of  the  United  States,  for  the  purpose  of  constructing  thereon  the  tem- 
porary buildings  required. 

The  preparatory  work  of  this  improvement,  a  description  and  the 
plans  of  which  were  contained  in  my  last  annual  report,  commenced  on 
July  5,  A  road  was  graded  extending  from  the  Conduit  road  at  the 
western  foot  of  Dalecarlia  Hill  to  the  mouth  of  the  proposed  tunnel 
near  waste  weir  No.  2  of  the  Washington  Aqueduct,  to  be  used  for 
hauling  the  compressor  and  other  drilling  plant  and  the  materials 
required  for  the  work.  A  wooden  flume  250  feet  long,  4  feet  wide,  and  12 
inches  high  was  constructed  from  the  mouth  of  the  tunnel  leading  from 
the  waste  weir  to  Little  Falls  Branch,  which  flume  was  made  necessary 
by  the  leakage  from  the  gates  in  the  dam  of  the  waste  weir,  which  ran 
directly  over  the  site  of  the  portal  of  the  proposed  main  drainage  tun- 
nel. A  magazine  of  rubblestone  was  constructed  in  the  valley  of  Little 
Falls  Branch,  above  the  reservoir,  for  the  storageof  dynamite.  A  black- 
smith shop,  a  storehouse,  and  otlxer  necessary  buildings  were  con- 
structed at  points  convenient  to  the  work,  and  a  building  was  hauled 
from  the  Champlain  avenue  shaft  of  the  tunnel  leading  to  the  new 
reservoir  near  Howard  University,  to  serve  as  the  office  of  the  assistant 
engineer  in  local  charge  of  the  work.  A  railway  about  500  feet  long 
was  construct>ed  for  the  transportation  of  material,  and  a  telephone  line, 
connected  with  this  oflSce,  was  run  to  the  work. 

For  the  purpose  of  guarding  the  proposed  shaft  in  the  valley  of  Little 
Falls  Branch  and  the  hoisting  machinery  in  floods,  a  temporary  dam 
was  constructed  across  the  branch  at  a  distance  of  about  100  feet  from 
the  site  of  the  shaft,  and  the  channel  of  the  branch  was  changed  from 
the  west  to  the  east  side  of  the  valley.  Careful  surveys  were  made 
along  the  route  of  the  proposed  open  channels  between  East  and  Mill 
creeks  and  between  the  latter  and  Little  Falls  Branch,  and  borings 
were  made  on  the  sites  for  the  permanent  dams  across  these  streams. 

Contracts  were  made  with  the  I ngersoll- Sergeant  Drill  Company,  of 
New  York,  for  furnishing  a  40-horse  power  boiler,  an  air  compressor, 
and  other  machinery  required  for  driving  machine  drills;  with  McMa- 
han,  Porter  &  Co.,  of  New  Cumberland,  W.  Va.,  for  re-pressed  vitrifled 
bricks  for  the  invert,  and  with  the  Frederick  Brick  Works,  of  Fred- 
erick, Md.,  for  common  bricks  for  the  main  body  of  the  lining  of  the 
tunnel  and  for  the  shaft;  with  James  H.  McGill,  of  Washington,  D.  C, 
for  Cumberland  hydraulic  cement,  and  with  the  American  Forcite 
Powder  Manufacturing  Compapy,  of  New  York,  for  dynamite  and 
exploders. 

As  soon  as  the  water  from  Waste  Weir  No.  2  had  been  turned  into 
the  flume  and  disposed  of  (July  17),  work  on  the  rock  excavation  of 
the  open  cut  was  commenced  with  a  gang  of  dnllers  and  laborers.  On 
the  24th  another  8-hour  shift  was  put  on,  and  on  the  29th  the  excava- 
tion of  the  open  cut  was  completed  by  the  removal  of  538^  cubic  yards 
of  rock.    Its  total  length  is  70  feet. 

On  August  1  the  excavation  of  the  tunnel  was  commenced,  and 
from  the  3d  of  that  month,  when  the  third  shift  was  put  on,  until  its 
comi)letion  on  February  6,  it  was  carried  on  night  and  day,  except  on 
Sundays  and  holidays.  The  excavation,  by  hand  drilling,  of  the  shaft 
in  the  valley  of  Little  Falls  Branch  was  commenced  on  October  12, 
and  was  completed  to  the  top  of  the  space  to  be  occupied  by  a  water 
cushion  on  January  8.    The  excavation  of  the  tunnel  from  its  north- 
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erly  end  at  the  bottom  of  the  shaft  was  then  commenced,  also  by  hand 
drilling,  and  carried  on  until  February  3,  when  the  heading  met  the 
heading  of  the  machine  drillers  working  from  the  southerly  end.  The 
excavation  for  the  tunnel  was  11  feet  in  diameter  and  for  the  shaft  it 
was  16^  feet  square.  A  large  portion  of  the  rock  through  which  the 
Tunnel  passed  was  very  seamy  and  liable  to  slips,  the  joints  being  tilled 
with  a  material  resembling  mud,  and  heavy  timbering  was  necessary  to 
prevent  accidents. 

The  route  of  the  drainage  tunnel,  passing  as  it  does  under  Aqueduct 
Tunnel  No.  4,  through  which  passes  the  entire  water  supply  for  Wash- 
ington, especial  precautions  were  taken  not  to  injure  the  latter  tunnel, 
which  is  unlined  at  the  ponit  of  crossing,  by  the  dynamite  blasts  in  t>he 
former.  To  this  end  the  drill  holes  were  limited  to  3J  instead  of  6  feet 
in  depth,  which  was  the  rule  in  other  parts  of  the  tunnel,  and  the 
charges  were  limited  to  1 J  pounds  of  40  per  cent  dynamite. 

The  total  number  of  cubic  yards  of  rock  excavation  was  3^771,  the 
cost  of  which,  including  the  cost  of  labor,  dynamite,  and  materials,  but 
excluding  the  cost  of  tools  and  machinery,  was,  for  the  tunnel,  $6.20  per 
cubic  yard,  and  for  the  shaft  $0.87  per  cubic  yard. 

About  1),000  pounds  of  dynamite  were  used  in  the  work. 

Taking  into  consideration  the  size  and  shape  of  the  tunnel,  the  dan- 
gerous material  encountered,  and  the  continually  increasing  quantity 
ot  water  that  poured  through  the  seams  of  the  rock  during  the  sinking 
of  the  shaft,  the  progress  made  in  this  work  compares  very  favorably 
with  works  of  similar  character  in  other  parts  of  the  country. 

One  of  tlie  headings  was  driven  a  distance  of  50  feet  in  one  week, 
the  average  weekly  distance  being  31  feet,  and  a  depth  of  8  feet  was 
made  in  one  week  in  the  shaft,  the  area  of  the  cross  section  of  which 
was  273  S(|uare  feet. 

Alter  trimming  the  tunnel  for  the  lining  and  laj'ing  of  the  concrete 
fcmndation  for  the  vitrified  brick  invert,  the  brick  lining  of  the  tunnel 
was  commenced  on  the  19th  of  March.  It  and  the  i)ortal  wall  were 
completed  on  June  20.  The  lining  of  the  shaft,  which  is  10  feet  interior 
diameter,  was  completed  to  the  coping  on  June  19.  The  arched  lining 
of  the  tunnel  is  7  feet  interior  diameter,  and  from  the  center  of  the 
shaft  in  the  valley  of  Little  Falls  Branch  to  the  portal  on  the  southerly 
side  of  Dalecarlia  Hill,  its  length  is  9G5.6  feet.  From  the  bottom  of 
th(»  invert  to  a  height  of  2  feet  on  the  sides,  the  arch  is  laid  with  vitri- 
tied  brick  to  take  the  wear  of  the  gravel  and  sand  that  will  pass 
through  the  tunnel.  The  depth  of  the  shaft  from  the  surface  of  the 
ground  to  the  bottom  of  the  tunnel  is  C2  feet,  and  to  the  bottom  of  the 
water  cushion  it  is  70  feet. 

For  a  distance  of  10  feet  from  the  shaft  the  tunnel  arch  is  constructed 
entirely  of  vitrified  brick,  and,  as  it  supports  the  lining  of  the  shaft, 
it  is,  above  the  springing  line,  4  rings  thick;  for  a  distance  of  165 
feet  southerly  the  arch  above  the  vitrified  brick  invert  is  3  rings 
thick;  for  a  farther  distance  of  89.5  feet  it  is  2  rings  thick;  for  a 
farther  distance  of  20  feet  (this  is  under  Aqueduct  Tunnel  No.  4)  it 
is  3  rings  thick,  and  thence  to  the  south  end  of  the  tunnel  it  is  2  rings 
thick.  The  spaces  between  the  arches  of  the  tunnel  and  shaft  and 
the  rock  were  packed  very  carefully  and  solidly  with  rubblestone  laid 
in  cement  mortar. 

There  were  used  for  lining  the  tunnel  and  shaft  107,878  vitrified 
bricks,  231,979  common  bricks,  and  2,231  barrels  of  cement. 

^Fuch  creditisdueMr.F.W.Johnston,  my  assistant  engineer  in  imme- 
diate charge  at  the  work,  for  zealous  and  skillful  supervision  and  very 
correct  instrumental  work,  the  center  lines  run  from  the  two  ends  of 
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the  tunnel  meeting  within  one- fourth  of  an  inch,  and  the  levels  for  grade 
as  run  from  the  two  ends  differing  by  only  -j^^  of  a  foot;  also  to  Mr, 
Peter  McAtee,  tunnel  foreman,  for  the  very  efficient  performance  of 
his  duties. 

The  oversight  of  tlie  work,  both  by  Mr.  Johnston  and  Mr.  McAtee, 
was  so  careful  that  there  was  no  loss  of  life,  and  no  man  was  injured 
from  the  beginning  to  the  end  of  the  work.  This  is  a  record  of  the  use 
of  high  explosives  in  tunnel  work  that  has  rarely,  if  ever,  been  equaled. 

I  am  also  indebted  to  Mr.  John  T.  Ensor,  U.  S.  attorney  for  the  dis- 
trict of  Maryland,  for  his  prompt,  efficient,  and  zealous  assistance  in 
examining  and  passing  upon  the  titles  to  the  lands  that  I  was  required 
to  purchase  for  the  work. 

The  main  drainage  tunnel  under  Dalecarlia  Hill  and  the  shaft  in  the 
valley  of  Little  Falls  Branch,  the  most  important  and  difficult  parts  of 
the  project  for  the  improvement  of  the  Dalecarlia  receiving  reservoir, 
are  now  complete  except  the  coping  of  the  shaft  and  the  retaining 
wall  in  the  side  of  the  hill  in  rear  of  the  shaft,  and  the  appropriation 
has  been  exhausted. 

There  remains  to  be  done  for  the  completion  of  the  project  a  short 
tunnel  through  the  hill  on  the  easterly  side  of  Little  Falls  Branch;  the 
permanent  dams  across  the  valleys  of  Little  Falls  Branch,  Mill  Creek, 
and  East  Creek,  and  the  open  channels  between  these  streams  that  are 
to  conduct  all  the  polluted  waters  of  the  watershed  of  the  reservoir  into 
Little  Falls  Branch,  from  which  they  will  pass  into  the  shaft  and  thence 
by  the  main  drainage  tunnel  around  the  reservoir  and  into  the  Potomac. 
When  this  has  been  done,  the  water  of  the  reservoir  will  be  drawn  off, 
the  reservoir  will  be  filled  with  Potomac  water  from  Great  Falls,  and 
the  passage  through  the  reservoir  of  this  water,  for  which  purpose  it 
was  originally  constructed,  will  be  renewed.  The  work  can  be  com- 
pleted in  the  next  fiscal  year  if  the  necessary  appropriation  be  made 
by  Congress. 

Accompanying  tliis  report  will  be  found  plats  showing  the  portal  of 
the  main  drainage  tunnel  and  the  shaft  in  the  valley  of  Little  Falls 
Branch;  also  the  short  tunnel  through  the  hill  east  of  Little  Falls 
Branch  yet  to  be  excavated. 

Kespecting  the  latter,  and  also  the  open  channels  between  the  tunnel 
and  Mill  Creek  and  between  Mill  Creek  and  East  Creek,  of  which  a 
plan  was  shown  in  my  last  annual  report,  I  have  to  remark  as  follows: 

The  greatest  quantity  of  water  (see  my  last  annual  report)  that  is 
likely  to  pass  through  this  tunnel  in  the  heaviest  rainfall,  as  found  by 

the  Burkli-Ziegler  formula,  Q=/.  r(  j.  )   ,  is  418  cubic  feet  per  second. 

If  we  make  the  interior  diameter  of  the  tunnel  7  feet,  which  is  the 

diameter  of  the  main  drainage  tunnel  just  completed,  we  can  have  the 

economical  advantage  of  being  able  to  use  the  "centers"  constructed  for 

the  latter  tunnel.    The  velocity  with  the  tunnel  running  full  would  then 

be  10.86  feet  per  second.    That  with  this  velocity  the  invert  would  not 

be  abraded  by  sand  and  pebbles  carried  along  by  the  water,  is  shown 

by  the  fact  that  in  Washington  there  has  not  been  found  any  abrasion 

of  inverts  of  sewers,  when  made  of  vitrified  brick,  from  velocities  as  high 

even  as  16  feet  per  second. 

,,  ^,       1.811     0.00281 

41.G  4--—  +  —^  _ 

By  the  Kutter  formula  V=|  --7^^- ^  o.00281\  n^  |  VEl,  and 
assuming  0.013  as  the  coefficient  of  the  roughness  of  the  brick  lining  of 
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the  tuimel,  ]  find  that  tlie  slope  required  to  produce  this  velocity  is 
0.0041 ,  or  0.4L  of  a  foot  in  100  feet. 

The  oi)en  channel  from  Mill  Creek  to  the  tunnel  will  have  to  carry 
the  same  quantity  of  water,  viz,  418  cubic  feet  per  second.  In  deter- 
mininff  the  slope  of  this  channel  I  have  thought  that  it  would  be  better 
to  provide  for  a  velocity  too  great  than  one  too  small.  If  it  be  too 
great  and  erosions  of  the  bed  should  occur  at  points  where  the  soil  is 
less  resisting,  these  places  can  be  paved  as  successively  may  be  found 
necessary,  whereas  if  it  be  too  small  there  would  be  required  an  annual 
expenditure  from  the  approi)riatioii  for  maintenance  and  repair  of  the 
aqueduct  for  removing  deposits  from  the  channel.  I  therefore  propose 
to  provide  for  a  mean  velocity  of  about  4  feet  per  second.  This  would  be 
slightly  excessive  if  the  channel  should  run  full,  but  as  the  calculation 
of  418  cubic  feet  per  second  was  under  the  extreme  supposition  of  a 
rainfall  of  IJ  inches  per  hour  over  the  entire  watershed  of  the  reservoir 
in  a  storm  of  several  hours  duration,  and  as  the  highest  rate  of  rainfall 
recorded  at  the  signal  oftice  in  Washington  between  June,  1876,  and 
Xovembor,  1892,  was  only  1.20  inches  per  hour  for  one  hour,  the  proba- 
bilities are  that  the  channel  will  never  run  full. 

When  it  does  not  run  full  or  nearly  full  (during  the  major  part  of 
the  year  there  will  be  but  a  few  inches  of  water  in  the  channel)  the 
mean  velocities  will  be  le«s  and  there  will  be  a  danger,  that  can  not  be 
avoided  in  so  changeable  a  stream,  of  deposits  in  the  channel. 

For  a  mean  velocity  of  4  feet  per  second  the  waterway  would  require 
to  have  a  cross  section  of  not  less  than  104.5  square  feet.  If  the  chan- 
nel be  mfide  G  feet  deep  and  9  feet  wide  at  bottom,  with  side  slopes  of 
one  vertical  to  one  and  a  half  horizontal,  its  cross  section  would  contain 
108  s(iuare  feet,  and  by  the  Kutter  formula,  assuming  0.03  as  the  value 
of  It,  1  find  that  the  sloi)e  required  to  enable  this  channel  to  carry  418 
cubic  feet  per  second  is  0.0012,  or  say  1.2  leet  in  1,000  feet. 

I  therefore  propose  for  the  tunnel  an  interior  diameter  of  7  feet  and 
a  slope  of  0.0041 ;  to  make  the  open  channel  between  Mill  Creek  and  the 
tunnel  G  feet  deep  and  9  feet  wide  at  bottom  with  the  side  slopes  just 
mentioned,  and  that  the  channel  shall  have  a  slope  of  0.0012. 

Under  the  same  supposition  of  1^  inches  i>er  hour  rainfall,  the  chan- 
nel from  East  Creek  to  Mill  Creek  Vill  have  to  carry  (see  also  my  last 
annual  report)  110  cubic  feet  of  water  per  second.  For  a  mean  velocity 
of  4  feet  per  second  the  cross  section  of  the  channel  must  therefore 
have  an  area  of  not  less  than  274  square  feet.  A  channel  3  feet  deep 
and  i>  feet  wide  at  bottom  with  the  same  side  slopes  as  before  would 
have  an  area  of  28.J  square  feet.  The  proper  slope  or  inclination  in 
this  case  would  be  0.003,  or  3  feet  in  1,000  feet,  and  I  propose  to  make 
the  channel  accordingly. 

Estimates  for  completion  of  the  works  of  improvement  of  the  Dale- 
carlia  receiving  reservoir  and  purchase  of  land  authorized  by  the  act 
of  March  3,  1893,  for  lowering  the  height  of  the  cross  dam  at  the  dis- 
tributing reservoir,  and  for  cleaning  out  the  distributing  reservoir,  will 
be  found  in  the  list  of  estimates  appended  hereto,  and  explanations  of 
the  same  will  be  found  further  on  in  this  report  under  the  title  "Expla. 
nations  of  estimates." 

THE  CONDUIT  AND  THE  CONDUIT  ROAD. 

Eor  want  of  funds  nothing  has  been  done  during  the  last  fiscal  year 
in  the  work  of  removal  of  deposits  in  the  conduit,  which  my  inspection 
of  its  interior  in  September,  1891,  found  to  amount  to  about  15,000  cubic 
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y-aids.  The  de])osits  iuterfere  with  the  full  flow  of  the  conduit,  and, 
w  itli  the  want  of  height  of  the  dam  at  Great  Falls,  although  not  to  so 
gnat  a  degree  us  the  latter,  they  are  a  cause  of  a  deficiency  of  water  in 
the  distributing  reservoir,  which  in  turn  give  rise  in  sunnner  tj  com- 
plaints to  the  District  Commissioners  from  householders  in  the  city. 
Their  removal  requires  the  emptying  of  the  conduit  throughout  its 
lenjith  and  the  digging  up  and  loosening  of  the  deposits  and  sluicing 
them  out  through  the  waste  gates  and  valves  in  the  conduit,  and  is 
veiy  expensive  by  reason  of  the  necessity  of  employment  of  night 
labor,  which  costs  more  than  day  labor,  and  by  reason,  also,  of  its  fre- 
quent interruptions  during  the  refiUings  of  the  distributing  reservoir 
required  to  keep  up  the  supply  of  the  city.  The  work  can  not  be  done 
by  means  of  the  small  annual  appropriations  for  repairs  of  the  aqueduct, 
and  in  my  estimates  of  1892,  and  again  in  1893,  I  asked  for  an  appro- 
piiation  of  814,000  for  this  purpose,  but  it  has  not  yet  been  granted  by 
Ccnigress. 

It  is  a  most  imj)ortant  work,  and  I  again  include  the  item  in  my 
annual  estinuites. 

The  deposits  in  the  7-foot  by-conduit  at  the  distributing  reservoir  were 
removed  in  July.  There  was  a  depth  of  about  2  feet  at  the  influent 
gatehouse,  and  it  decreased  to  about  G  inches  at  the  auxiliary  gatehouse. 

The  trouble  heretofore  had  in  opening  the  waste  gate  in  the  dam  of 
wasteweir  !No.  3  was  ended  by  the  making  of  an  iron  ratchet  for 
maneuvering  the  gate. 

Seven  hundred  and  eighty-four  cubic  yards  of  flint  rock,  purchased 
in  February,  were  crushed  in  Ai)ril  and  i)iled  on  the  side  of  the  Conduit 
road  above  the  distributing  reservoir,  for  use  in  the  repair  of  the  road 
from  this  reservoir  to  culvert  No.  24  during  the  next  winter.  The  stone 
cost  03  and  95  cents  and  $1  per  cubic  yard,  and  the  cost  of  setting  up 
tlie  steam  crusher,  crushing  the  stone,  and  piling  it  was  41  cents  per 
cubic  yard. 

Sixteen  bouiulary  stones  were  planted  between  Cabin  John  bridge 
and  Griftiths  Park  bridge  (bridge  No.  3),  and  six  were  planted  between 
the  distributing  reservoir  and  the  Dalecarlia  receiving  reservoir. 

The  Conduit  road,  from  the  intersection  of  the  Foxhall  road  to  the 
upper  end  of  the  distributing  reservoir,  was  repaired  in  February  with 
1,088  cubic  yards  of  crushed  bluestone,  from  the  quarries  on  the  Vir- 
ginia side  of  the  Potomac,  instead  of  the  white  flint  rock  heretofore 
used  on  this  road.  The  distance  is  about  5,000  feet,  or  about  1  mile. 
The  stone  was  put  on  about  4  inches  deep,  and  it  was  thoroughly  rolled 
with  the  15-ton  steam  roller  kindly  loaned  me  by  the  District  govern- 
ment. I  was  induced  to  use  bluestone  for  this  repair  of  the  road  by 
the  exorbitant  demands  of  the  owners  of  flint  rock  in  the  vicinity  as  to 
jM-ices  and  by  an  experiment  I  made  resi)ecting  the  comparative  resist- 
ance to  abrasion  of  bluestone  and  flint  rock.  This  was  made  at  a 
foundry  in  a  large  cylinder  termed  a  ^'nimbler,"  used  for  cleaning 
eastings.  The  cylinder,  partially  filled  with  300  jmunds  of  broken  stone 
and  100  pounds  of  broken  iron  castings,  was  revolved  at  the  rate  of  30 
r«*volutions  a  minute,  the  fine  material  as  fast  as  it  was  worn  from 
the  stone  falling  out  through  interstices  in  the  cylinder.  The  loss  of 
weight  of  the  bluestone  by  this  process  was  found  to  be  considerably 
less  than  from  the  flint  rock,  but  experience  has  since  proved  that  the 
latter  makes  by  far  the  better  pavement.  It  is  not  so  dusty  in  summer 
or  muddy  in  winter,  and  this  is  doubtless  due  to  the  fact  that  the 
particles  worn  from  the  flint  rock  are  in  the  form  of  sand,  while  those 
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from  the  bluostone  miiko.  a  fine  powder.  This  trial  of  the  relative 
values  of  bluestone  and  flint  roek  for  macadam  was  conclusive,  and  I 
will  use  no  more  of  the  former  for  rei)air8  of  the  Conduit  road. 

The  only  hill  on  the  Conduit  road  this  side  of  the  hills  near  Great 
Falls  is  ])alecarlia  Hill,  near  the  ui)])er  reservoir.  It  had  for  several 
years  been  in  a  bad  conditicni,  esj)e<ially  on  its  western  side,  and  it  was 
very  thoroughly  repnired  in  December  by  covering  it  with  a  macadam 
pavement  over  a  length  of  about  GoO  feet.  About  500  cubic  yards  of 
flint  rock  were  used  in  the  work. 

Estimates  for  the  nMuoval  of  deposits  in  the  conduit,  for  raising  the 
masonry  casings  of  the  manholes  along  the  line  of  the  conduit,  and  for 
commencing  the  work  of  widening  the  macadam  pavement  of  the  Con- 
duit road  by  widening  the  ])avement  of  the  road  between  the  two  res- 
ervoirs, will  be  found  in  the  list  of  estimates  appended  hereto,  aod 
exj)lanation8  of  the  same  will  be  found  farther  on  in  this  rejwrt  under 
the  title  "Explanations  of  estimates." 

THE  MAINS. 

The  trunk  mains  that  lead  from  the  distributing  reservoir  and  supply 
the  distributing  system  of  street  mains  were  laid  by  the  United  States, 
and  are  under  the  care  of  this  oflice.  The  aggregate  length  of  these 
mains  is  about  2L  miles.  The  distributing  mains  were  laid  by  the  Dis- 
trict of  ColuTubia  and  are  under  the  care  of  the  Commissioners  of  the 
District. 

There  have  been  no  breaks  in  the  United  States  mains  during  the  last 
iiRcal  year,  and  the  only  labor  ex])ended  upon  them  has  been  in  the 
driving  up  of  the  l(^ad  in  a  few  of  the  joints -where  it  was  found  neces- 
sary, and  in  providing  against  the  bursting  in  freezing  weather  of  the 
small  valves  designed  for  admitting  air  whih>  em])tying  the  48-inch  and 
.SO-inch  n)ains  that  were  laid  under  the  provisions  of  the  act  of  March 
2,  1<S81).  Tliese  valves  are  at  tlie  following  places:  2  valves  at  Thirty- 
fourtli  and  M  streets,  2  valves  at  Thirty-second  and  M  streets,  2 
valves  at  Twenty-fourth  and  M  streeti^,  2  valves  north  of  Dni)oiit 
Circle,  2  valves  at  Fourteenth  and  11  streets,  1  valve  at  Third  and 
East  Capitol»streets. 

Our  exi)erience  in  the  winter  of  lS02-'03,  when  the  frost  penetrated 
the  ground  to  a  depth  of  4  feet,  sliov\'ed  the  ne<*essity  of  this  precantion. 

The  lines  ot'the  trunk  mains  have  been  carefully  inspected  and  flushed 
monthly,  and  the  valves  have  been  regularly  oiled  and  cleaned  during 
the  year. 

An  estimate  for  inserting  efficient  air  valves  and  blow-off  valves  in 
the  old  ;)()-inch  and  ,*^()-inch  mains  will  be  found  in  the  list  of  estimates, 
and  ex])lanations  of  the  same  will  be  found  farther  on  in  this  report 
under  the  title  "  Exjda nations  of  estimates." 

THK   AQUEDrCT   LAND.S. 

1  have  been  unable  during  the  year  to  extend  the  surveys  of  the 
aciucduct  lands  beyond  Griiliths  Park  bridge,  or  bridge  No.  3,  bat  it  ia 
my  intention  to  recommence  these  surveys  early  in  the  next  fiscal]  year 
and  to  carry  them  as  far  toward  Great  Ejdls  as  other  necessary  work 
and  the  funds  available  will  allow. 

On  A])ril  25  notices  were  served,  by  direction  of  the  Secretary  of 
War,  on  tlie  owners  of  encroachments  on  ithe  aqueduct  lands  developed 
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by  previous  surveys,  to  terminate  these  eucroaeliments  within  specified 
times  and  under  specified  penalties,  as  follows:  Heirs  of  the  late  Mrs. 
K.  Bobin^er,  E.  &  E.  Baltzley,  Ignatius  Belt,  Benjamin  Newman, 
Thomas  Tuohy. 

On  the  application  of  the  first  of  these  encroaching  owners,  the  Sec- 
retary of  War  granted  on  May  7,  1894,  a  revocable  license  to  William 
Bobinger  to  occupy  so  much  of  the  land  of  the  United  States  as  is  cov- 
ered by  the  Cabin  John  bridge  hotel,  under  the  conditions  that  early 
steps  be  taken  by  the  owner  to  secure  the  passage  by  Congress  of  an 
act  to  authorize  the  sale  of  the  land  so  occupied,  and  that  if  he  shall 
fail  to  ac([uire  title  to  said  land  by  April  25,  1895,  he  shall  terminate 
his  encroachment  within  three  months  of  the  said  date.  If  the  encroach- 
ment be  not  terminated  within  said  period,  the  removal  of  the  encroach- 
ment may  be  efiected  by  the  United  States  at  the  expense  of  the  owners 
without  any  right  to  damages  by  him  on  account  thereof,  and  any  sum 
that  may  be  expended  by  the  United  States  for  this  purpose  shall  be 
repaid  by  the  owner  on  demand.  A  bill  (S.  2118  and  H.  R.  7502)  has 
been  introduced  nt  the  current  session  to  authorize  the  Secretary  of 
War  to  sell  the  land  in  question,  and  the  bill  is  now  i)ending. 

THE   BRIDGES. 

The  wrought-iron  riveted  girder  bridge  north  of  the  M  street  high- 
way bridge,  which  carries  the  48-inch  main  across  Rock  Creek,  was 
thoroughly  tightened  up,  and  it  and  the  Pennsylvania  avenue  aqueduct 
bridge  were  painted.    Both  of  the  bridges  are  in  excellent  condition. 

The  pavements  of  Griftiths  Park  bridge  (bridge  No.  3)  and  Cabin 
John  bridge  (bridge  Ko.  4)  remain  in  the  same  condition  as  previously 
reported,  but  it  is  expected  that  an  appropriation  will  be  made  at  this 
session  of  Congress  for  the  rej)avement  of  these  bridges,  there  being  an 
item  of  .^5,000  for  this  jmrpose  in  the  District  bill  as  it  has  passed  the 
House  of  Representatives. 

1  Estimate  for  replacing  the  wooden  bridge  over  the  spillway  at  the 
Dalecarlia  receiving  reservoir  by  a  stone  structure,  commensurate  in 
dnrability  and  appearance  with  the  other  bridges  on  the  line  of  the 
aqurdnct,  will  be  found  in  the  list  of  estimates  appended  hereto,  and 
explanations  of  the  vsame  will  be  found  farther  on  in  this  report  under 
the  title  *' Explanations  of  estimates," 

FILTRATION. 

t 

Every  year,  mainly  in  the  latter  i)art  of  winter,  when  heavy  rains  fall- 
ing on  the  watershed  of  the  Potomac  and  its  tributaries,  especially  the 
Shenandoah,  have  found  the  ground  loosened  up  by  alternate  thawing 
and  freezing,  there  are  complaints  in  the  press  and  elsewhere  of  the  tur- 
bidity of  the  Potomac  water,  and  the  same  is  true  in  the  spring  when 
the  fields  are  plowed.  They  are  not  very  urgent  or  very  prolonged, 
for  the  water  soon  clears;  bnt  as  they  are  sometimes  accompanied  by 
demands  for  the  filtration  of  the  water,  it  may  be  well  in  this,  my  last 
annnal  report  before  retirement  from  activ^e  service,  to  describe  in  a 
genera]  way  the  two  systems  of  filtration  now  in  use,  and  to  state  what 
won  Id  be  a])])roxiinately  the  cost  of  each  if  applied  t>o  the  wat^r  furnished 
to  the  District  of  Colnmbia. 

I  shonld  lirst  remark  that  it  seems  to  be  commonly  believed  that, 
although  onr  l*otomac  water  is  often  so  offensive  to  the  eye  as  to  make 
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it  iii)pear  to  be  uiitit  eveu  for  batliiii^'*  purposes,  it  does  not  eoiitaiu 
germs  of  disease  and  is  not  unhealthful.  I  think  this  belief  is  well 
fonuded. 

Dr.  Husey,  president  of  tlie  Medical  Society  of  the  District  of  Colnni- 
bia,  in  an  address  before  the  Ai)propriat ion  Coninnttee  of  the  House  of 
Eepresentativeson  June  14  last,  urging  an  appropriation  for  improving 
the  sewerage  of  the  city,  stated  that  no  germs  of  typhoid  fever  (one  of 
the  most  dreaded  of  all  disease  germs)  have  been  found  in  Potomac 
IhverAvater;  and  Dr.  Wales,  recently  director  in  charge  of  the  Museum 
of  Hygiene  of  the  Navy  Department,  at  which  daily  aiuilyses  of  the 
water  have  been  ninde  for  some  yeais,  in  a  communication  to  this  office 
giving  the  results  of  a  chemicnl  examination  of  Potomac  water  when 
it  was  in  a  turbid  condition,*  stated  that  altlnrngh  there  are  found  in 
Potomac  w  ater  live  forms  of  micro-organisms,  they  are  all  innocuous  and 
jire  generally  present  in  all  river  Avaters,  and  added  that  he  reganled 
this  water,  *' after  a  careful  study  for  three  years  bacteriologically,  as 
godd  as  any  river  Wiitcr  in  the  world." 

That  the  Potomac  water  should  compare  favorably  with  the  best 
river  waters  might  be  inferred  from  the  character  of  that  part  of  its 
watershed  that  is  above  (Ireat  Falls,  From  the  source  of  its  north 
branch,  in  western  Maryland,  about  200  miU^s  above  Great  Falls,  follow- 
ing the  course  of  the  stream;  from  the  source  of  the  south  branch  in 
West  Virginia,  about  the  sanuMlistance,  and  from  the  source  of  its  i>rin- 
cipal  iril)utary,  the  Shenandoah,  about  175  miles  above  the  falls,  the 
country  is  mostly  wood<'d  and  mountainous.  There  are  but  a  few  large 
towns  on  these  streams,  and  F  understand  that  none  of  them  aresewered. 

The  foHowing  tabh'  gives  the  names  of  the  principal  towns  above 
Great  Falls  on  the  Potomac  and  its  tributaries,  with  their  population 
and  distances  above  the  falls,  stated  ax)i)roximately: 


Towns.  alM.vi.       |  *^1*£"^" 

C.n^atFalU.:     "**"* 


Uarjiors  Forrv,  W.  Va .../ 

SIh  i»lu'nlstowii.  W.  \'n 

('liai  lostow  11.  W.  Va 

Williainsport,  Md 

KriMit  Kn.Viil.  Va 

Ilaiii-ork,  ]SI(l 

riiinlirrlaiiil,  ^I«l 

K«'\  >«T.  W.  Va 

I'u-diuoiit.  W.  \a * 


44 

9Si 

54 

1.615 

M 

2,016 

75 

1,277 

84 

8» 

84 

815 

127 

12.729 

147 

i,«n 

152 

1.853 

The  foregoing  tabU',  wlien  considered  in  connection  with  the  well- 
established  fact  that  rivers,  especially  tliose  that  How  over  rocks  and 
dams  and  those  that  have  wide*  surfaces  exjjosed  to  the  sun  and  air, 
tend  to  i)nrify  themselves,  gives  assurance  that  under  ordinary  con- 
ditions \\v  have  little  to  fear  from  onr  Potomac  water. 

As  an  examph'  of  the  self  ]>urification  o\'  rivers,  1  may  mention  the 
river  Linimat    in   Swil/erland,  which.  I'cceiving  at  its  upper  end  the 


'  [  I'.\])n'ssiMl  in  ]>:irts  \ivv  iniHi(»ii.] 

Color V<'il^^^visIl.  Vrvo  jinnnonisi 0.016 

0<l()r \oiM'.  Allniiiiiiini<l  aniiiionia 0.  IdO 

Tuil>idity (  oiisi*!*!!!!'!**.  Nitrit»'s  ( jis  !ntro!x<'n  ) Xon% 

ScdiiiMMit Slight.  Nitr.-itrs  ( ;is  niTro«xt-*n) 1.  12 

IJcsidiir  on  «'v:ipor:it  ioii HU)  (  hlorinc ^ 0,  981 

Loss  in  i;;iiition {»7  H;ir<lni'»8 53 

Fixedsolias 72 
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pure  water  of  Lake  Zurich,  fouud  by  analysis  to  be  purer  than  spring 
water,  is  polluted  about  2  miles  below  the  lake  by  the  sewage  of  Zurich, 
a  city  of  about  1)3,000  iiilKibitants.  This  sewage  amounts  to  about  0.2 
per  cent  of  the  total  flow  of  the  river,  and  it  contaminates  the  river  to 
such  a  degree  that  nearly  a  million  bacteria,  in  their  various  forms,  per 
cubic  centimeter  (a  centimeter  is  about  two-fifthsof  an  inch),  are  some- 
times found  in  the  water  just  below  the  outflow  of  the'sewage  into  the 
river. 

In  18S1)  a  series  of  weekly  bacteriological  investigations,  extending 
from  January  to  April  (see  Appendix  4),  was  very  carefully  made  by 
the  Hygienic  Institute  of  Zurich  to  determine  from  samples  of  water, 
taken  from  the  river  at  measured  intervals  below  the  outfall  of  tlie 
sewage,  whether  the  sewage  rendered  tlie  w^ater  below  Zurich  unfit  for 
domestic  purposes  and  for  pisciculture. 

It  was  found  that  at  the  point  where  the  sewage  enters  the  river  the 
water  of  the  river  contained  on  an  average  290,670  bacteria  to  the  cubic 
centimeter;  that  at  a  point  about  one-third  of  a  mile  below  the  number 
of  bacteria  had  decreased  to  an  average  of  12,870  per  cubic  centime- 
ter, a  decrease  of  90  per  cent;  that  of  this  number  there  was  found 
at  a  point  about  one  third  of  a  mile  further  down  the  river  10,892  bac- 
teria i)er  cubic  centimeter,  a  decrease  of  15  per  cent;  that  of  this 
number  there  was  found  at  a  point  about  flve-eighths  of  a  mile  still 
further  down  5,902  bacteria  per  cubic  centimeter,  a  decrease  of  40  per 
cent;  and  so  on  down  the  river  to  a  point  where  the  water  was  found 
to  be  as  pure  as  at  its  issue  from  the  lake,  and  the  conclusion  was 
reached  that  ''under  the  conditions  described,  and  provided  there  are 
no  intermediate  sources  of  pollution,  a  river  such  as  the  Limmat,  flow- 
ing at  a  mean  velocity  of  about  4  miles  i)er  hour,  will  purify  itself 
within  a  distance  of  about  10  miles  from  the  point  of  pollution."  Details 
of  the  very  full  and  complete  experiments  at  Zurich  will  be  found  in 
Apjiendix  4.  Tlie  entire  pai)er  from  which  they  have  been  taken,  which 
contains  in  addition  very  interesting  accounts  of  the  thorough  system 
of  bacteriological  and  chemical  examinations  of  the  Limmat  water,  and 
of  the  new  filtration  works  of  that  city,  mav  be  found  in  the  Proceed- 
ings of  the  Institution  (British)  of  Civil  Engineers,  Vol.  cxi,  1892-'93, 
Part  1.  The  experiments  on  the  water  of  the  Limmat  seem  to  be  con- 
clusive in  respect  of  that  river,  but  they  shouhl  not  lead  to  the  taking 
for  domestic  purposes  of  the  water  of  any  other  river  polluted  by  tlie 
drainage  trom  a  sewered  town,  except  at  such  a  distance  below  the 
point  of  i)ollution  that  there  can  be  no  question  as  to  the  quality  of 
the  water. 

It  will  be  seen  from  the  foregoing  table  that  the  first  town  above 
Great  Falls  is  the  small  town  of  Harpers  Ferry,  contahiing  less  than 
1.0(10  inhabitants.  It  is  44  miles  from  Great  Falls  and  is  not  sewered, 
and  while  the  conditions  are  thus  all  favorable  to  the  healthfulness  of 
our  Potomac  water,  I  think  it  wuuld  be  wise  to  attach  to  the  next 
appro[)riation  for  the  Washington  Aqueduct,  with  a  special  apj)ropria- 
tion  for  the  i)urpose,  if  necessary,  a  provision  of  law  for  a  systematic 
monthly  chemical  and  bacteriological  examination  of  it  as  it  is  sent  to 
the  city  irom  the  distributing  reservoir,  the  examinations  to  be  made 
by  the  Department  of  Agriculture  or  the  Smithsonian  Institution,  and 
the  results  to  be  sent  to  tliis  ottice  for  publication  in  the  annual  reports 
of  the  Washington  Acpieduct. 

I  will  now  proceed  to  describe  the  two  x^rincipal  systems  of  filtration 
and  state  the  cost  of  each  system. 

Mechanical  or  rapid  Jiltration,—  ''  Mechanical  filtration  is  a  somewhat 
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broad  term  used  to  denote  those  systems  of  water  purifieatioii  in  which 
an  exceedingly  rapid  rate  of  liltration  is  made  i)Ossible  by  means  of 
meclianical  devices  for  frequent,  qui(!k,  and  thorough  washings  of  the 
filtering  materials  without  removing  them  from  the  filter." 

The  filters  of  this  system,  which  is  called  the  American  system,  are 
cylinders  of  iron  or  steel  containing  liltering  material,  which  is  gen- 
erally sand,  and  are  extensively  used  b\'  paper-makers,  bottlers,  brew- 
ers, ice-makers,  laundrymen,  and  in  other  similar  occupations.  They 
are  used  also  for  the  liltration  of  the  public  wat^r  supplies  of  several 
American  cities,  but  so  far  none  of  the  larger  cities  of  this  counti'y  have 
established  liltration  works  for  their  entire  wattT  supplies.  The  cylin- 
ders are  made  vertical,  in  sizes  up  to  12i  feet  in  diameter  and  16  feet 
high,  and  horizontal,  in  sizes  up  to  7  J  feet  in  diamet<?r  and 35  feet  long. 
The  numbers  of  lilters  are  reguhited  by  the  (piantity  of  water  to  be 
liltcTcd.  The  cleansing  ol'  the  sand  is  <n'dinarily  done  by  means  of  a 
reversci  curnMit  of  wat(»r  during  the  stirring  up  of  the  sand  by  a  rake 
with  long  vertical  teeth,  which  is  revolved  horizontally  by  machinery 
through  the  sand.  Tlie  cleansing  is  done  daily  or  oftener,  depending 
on  tlie  turbidity  of  the  water. 

In  the  Ameri(!an  system  the  fall  in  the  column  of  water  above  the 
sand  is  at  tiie  rat(».  of  5  inches  or  more  a  minute,  making  a  yield  of 
tiltered  water  of  ;»,()()()  to  4,0(K)  gallons  ])er  square  foot  of  iiUer  surface 
per  diem.  This  ra])id  rate  is  produced  either  by  a  great  pressure  or  • 
head  of  water  on  the  sand  by  wiiich  the  water  is  forced  at  a  rapid  rate 
through  it,  or  by  frefiuent  cleansing  of  the  sand  for  the  purpose  of 
removing  obstru(?tions  to  a  rapid  ])assage  of  the  water,  or  by  both. 

Tlie  objection  to  the  first  is  tliat  lissures  or  channels  are  liable  to  be 
forced  tlirough  the  sand  tlinmgh  which  the  water  ma}' pass  without  any 
niodilication,  and  the  objection  to  the  second  is  that  clean  sandahme 
do(»s  not  make  an  ell'ectiv(^  lllter  against  barteria  <*ontained  in  the  water. 
This  latter  o])j(H'tion,  it  is  cl'iimed,  has  been  overcome  by  the  use  of 
alum,  which  is  said  to  combine  with  the  carbonate  of  lime,  existing  t4)  a 
greater  or  h^ss  degriM*  in  all  natural  waters,  and  to  form  a  Jelly-like  sub- 
stance (hydrate  of  abunina)  on  the  surface  and  in  the  interstices  of  the 
sand,  which  <*ollects  and  retains  the  bacteria  cr)ntained  in  the  water 
until,  att<T  the  stoi)])ing  of  the  inth)w,  tlie  reverse  current  is  turned  on 
and  the  sand  is  cleanecl. 

The  amount  of  alum  used,  which  varies  with  the  turbidity  of  the 
water,  is  ordinarily  abcmt  three-fifths  of  a  grain  to  a  gallon  of  water. 
]t  is  one  of  the  princii)al  items  of  exi)ense  in  this  system.  At  Atlanta, 
(la.,  7(>,0.'>li  i)ounds  of  alum  were  used  in  fi  1  teringt he  75(>, 702,600  gallons 
of  water  used  by  tliatcityin  1S89.  At  this  rate  there  would  l>e  required 
for  our  Wasliington  su])oly  of  alxmt  r)(),0()(),0(K)  gaUons  per  diem  5,200 
l)ounds  of  ahim  i)er  diem,  or  1.0(r>,.'>00  i)ounds  per  annum,  the  cost  of 
which,  at  2  cents  ])cr  pound,  wcmld  be  8*>S,100. 

r>y  some  the  use*  of  ahim  is  ol)jected  to  as  dangerous  to  health,  bntit 
is  claimed  by  the  owners  of  tlie  patent  and  makers  of  the  filters  thatno 
alum  ])asses  through  the  sand  and  that  none  can  be  found  in  water 
liltered  by  this  system  wImmi  the  i)rocess  is  used  as  directed.  Many 
testimonials  to  this  etVeet  an<l  of  the  g(ineral  excellence  of  this  system 
ac<M)mi)aiiy  the  advertisements  of  tln^se  lilters,  but  this,  it  may  be 
remarked,  is  the  case  with  the  atlvertisements  of  all  patented  articles. 

Th<T(»  is  one  point  in  connetrtion  with  these  filters  thjit  1  have  not 
seen  mentioned.  After  the  sand  has  been  cleansed,  and  the  water 
again  i^asse-;  downwarl  throu«ih  the  san<l,  a  certain  time  mnst  elapse 
before  the  alumina  Jelly,  on  which  the  elliciency  of  the  filter  as  against 
the  bacteria  dei)ends,  is  again  fi)rmed  on  the  surface  and  in  the  inter- 
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slices  of  the  sand  and  replaces  that  which  has  been  washed  away  by 
the  reverse  current,  together  with  the  dirt  retiiined  by  the  filter. 
Until  this  time  it  is  obvious  that  the  water  passing  through  the  filter 
should  be  wasted  and  not  sent  into  the  mains,  but  as  far  as  I  have 
observed  this  has  not  been  done  in  any  use  of  this  system  for  the 
puriiicatiou  of  public  water  supplies. 

In  my  judgment  this  system  should  in  no  case  be  applied  to  our 
Washington  water  supply,  which  would  require  probably  two  hundred 
or  more  filters  of  the  largest  size,  before  it  has  been  thoroughly  tested 
without  expense  to  the  United  States  or  the  District  of  Columbia. 
This  could  be  done  at  a  cost  not  exceeding  $5,000  by  means  of  a  single 
filter  through  which  is  made  to  pass,  for  such  length  of  time  as  may  be 
deemed  exi)edient,  Avater  filled  with  bacteria,  cultivated  for  the  pur- 
pose, if  necessary,  and  comparing  the  results  with  the  known  results* 
of  the  other  system  of  filters  about  to  be  described.  The  testfor  color 
should  also  be  made  at  the  same  time,  and  the  water  for  testing  should 
be  taken  from  the  conduit  immediately  after  one  of  our  heavy  spring 
freshets. 

Xatural  or  slow  filtration, — This  is  the  system  that  has  been  in  use 
for  the  purification  of  jniblic  water  supplies  of  Europe  for  a  very  long 
period.  The  water  of  London,  Berlin,  Hamburg,  and  other  large  cities 
is  filtered  by  this  system,  the  most  extensive  application  of  it  being  at 
London,  where  about  200,000,000  gallons  are  filtered  daily.  The  system 
has  also  been  in  use  in  several  cities  of  this  country,  and  is  not 
patented. 

A  filter  (filter  bed)  of  this  system  is  a  small  basin  generally  of  an 
acre  or  less  in  size,  Avith  water-tight  side  walls  of  masonry  or  of  earth 
paved  with  masonry.  The  number  of  beds  required  in  any  case 
dej)ends  on  the  daily  supply  of  filtered  water  required.  On  the  bottom 
of  the  bed,  Avhich  is  also  water-tight,  a  large  drain  extends  longitudi- 
nally from  end  to  end  of  the  bed  and  discharges  through  the  Avail  into 
a  filtered  water  basin.  From  this  central  drain  extend,  so  as  to  drain 
every  ]»art  of  the  bed,  small  drains  of  perforated  tile  pipes.  Above  this 
system  of  small  drains  are.  placed  several  layers  of  filtering  material, 
increasing  in  fineness  to  the  top.  The  lower  layer  is  generally  formed 
of  small  stones  or  broken  stone,  then,  i)r()ceeding  upw^ird,  there  is 
coarse  gravel,  then  fine  gravel,  then  coarse  sand,  and  lastly,  at  top,  the 
filtering  material  proper,  which  is  fine  sand.  The  aggregate  depth  of  the 
layers  and  the  de])th  of  each  layer  are  not  uniform  in  the  different 
countries  and  in  the  different  cities  of  the  same  country,  but  they  vary 
with  the  materials  available  and  the  Judgment  of  the  engineers.  The 
aggregate  thickness  of  the  layers  is  usually  from  6  to  8  feet  and  the 
thickness  of  the  sand  is  from  2  to  4  feet.  On  this  latter  depth;  the 
depth  or  pressure  of  water  on  the  sand,  and  the  degree  of  cleanness  of 
the  sand,  mainly  depend  the  vertical  rate  of  fall  of  the  column  of  water 
above  the  sand,  the  rate  and  the  duration  of  the  percolation  of  water 
through  the  sand,  and  the  yield  of  filtered  Avater  per  square  foot  of 
filter  surface,  and  on  them,  in  turn,  dei)ends  the  degree  of  efficiency  of 
the  filter,  especially  as  against  bacteria. 

Jt  has  been  stated  in  the  foregoing  description  of  mechanical  filters 
that  clean  sand  alone  is  not  effectJA'e  as  against  bacteria  and  that  with 
the  use  of  these  filters  it  is  found  necessary  to  dissolve  alum  in  the 
water  to  be  filtered;  that  this  forms  a  Jelly-like  substance  on  the  sur- 
face and  in  the  interstices  of  the  sand,  and  this,  it  is  claimed,  prevents 
bacteria  from  i>assing  through  these  filters. 

*  A  reiluctiiiw  "f  biicteria  of  09.9  j[>er  cent  at  Berlin. 
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In  the  European  or  natural  syst-ein  of  slow  ftltration,  the  efficiency 
of  the  filters  depends  on  the  slimy  deposit  that  commences  at  once  to 
form  on  the  surface  of  the  sand  and  in  its  interstices,  and  which,  when 
in  sulhcient  quantity,  not  only  collects,  but  consumes  and  destroys  the 
bacteria.*  t 

AVbcn  the  deposit  forms  to  such  a  degree  as  to  impede  too  much  the 
percolation  of  Avater,  the  upi>er  i)ortion  of  the  sand  is  removed,  and  at 
proper  intervals  the  entire  body  of  sand  is  replaced  by  fresh  sand. 

From  time  to  time,  as  is  found  necessary,  the  water  is  drained  from  the 
sand  and  the  filter  is  allowed  to  rest.  The  air  which  replaces  the  Avater 
oxidizes  any  organic  matter  tliat  remains  in  tlie  sand. 

In  order  to  protect  the  Avater  from  the  heat  of  summer  and  from  freez- 
ing in  winter  iilter  beds  in  this  climate  should  be  roofed. 

When  a  Iilter  bed  is  first  put  in  operation  and  afterwards,  after  each 
of  these  changes,  the  water  passing  through  the  filter  is  allowed  to  run 
to  waste  for  about  ten  days  or  two  weeks  until  it  is  found  to  be  chemi- 
cally and  bacteriologically  pure  by  a  chemist  and  biologist  constantly 
em])loyed  at  the  filtraticm  works. 

The  vertical  rate  of  fall  of  water  in  the  European  system  is  not  allowed 
to  exceed  a  rate  of  about  4  inches  an  hour,  making  a  yield  of  filtered 
water  of  from  30  to  100  gallonsi)er  square  footof  filter  surface.  As  has 
been  stated,  the  rate  of  vertical  fall  of  the  column  of  water  above  the 
sand  in  the  mechanical  or  American  system  is  5  inches  or  more  a  minute 
or  -5  feet  or  more  an  hour,  making  a  yield  of  ;5,000  to4,(HK)  gallons  per 
diem  of  filtered  water  per  square  foot  of  filter  surface.  The  interstices  in 
the  sand,  occupying  as  they  do  about  one- third  of  the  body  of  the  sand, 
the  downward  rate  of  p(ucolation  through  the  sand  in  the  EuroiH^an 

'  **lt  is  «'asy  to  800  how  tin*  lilterM  remove  the  dirt  :intl  KiispcMidcd,  inutter,  but  the 
■\vjiy  ill  which  ba('t<'iiji  wore  eliiniiiated  was  a  coiiiplete  mystery  until  the  lant  four 
or  five  years.  Kiit  few  i)e()i>le  liad  over  se<»ii  or  examined  haoteria  b<*foni  that  pcri(Ml. 
It  now  lias  h<*en  shown  that,  tlie  barteria  romove  the  bacteria.  The  bacteria  in  the 
waters  are  comparatively  few  ol'  a  danj^erons  character;  the  great  bnlk  of  tbem  are 
our  jxroatost  friends.  It  is  thronf^^h  their  aid,  tojjether  with  the  oxycen  of  the  air, 
that  the  tilth  in  the  water  is  deatroyed.  They  feed  upon  it  and  they  feed  npoit  each 
other.  Since  that  knowledge  has  been  obtained,  the  obj<»ct  now  is  to  cultivate  the 
bacteria.  In  order  to  make  tho  Iilter  bed  do  its  work  effectively  it  is  necessary  that 
tin*  growth  of  tln^  bacteria  shall  be  facilitated  until  a  iilter  bod  becomea  populated 
with  an  iiuredibhi  number  of  millions  of  them.  As  the  result  of  their  activity  they 
multiidy  themselves  in  vast  numbers,  and  they  form,  at  the  top  of  tho  filter  beds  and 
between  particles  of  Band,  a  sort  of  Jelly  or  slime — a  bacteria  jelly — and  it  is  by  the 
aid  of  this  bacteria  .jelly  that  tho  bac^teria  in  the  nnliltered  water  are  removed." 
(Prof.  Leeds,  of  Stevens  Institute.) 

t*'  On  <'xaniiniiig  with  tho  microscope  the  surfaces  of  the  particles  of  sand  when 
tho  filter  is  in  perfect  working  order,  tln*y  are  found  to  be  coated  with  a  i^reasy, 
slimy  substanc*',  which  is  a  mass  of  bacteria  .jolly.  It  is  t<>  this  coating  of  bacteria 
jelly  tliat  IN'ifke  attributes  the  efliciency  of  these  filters,  and  until  the  jelly  fornix  in 
Hullicient  amount  to  comnlctely  envelop  each  particle  of  sand  the  filter  works  imper- 
fe<-tly.  This,  then,  is  his  exi>lanation  of  the  fact  that  minute  microorganisms  and 
])artic1es  of  clay  of  infinitely  smaller  si/e  tlian  the  channels  in  the  sand  are  st-oppetl 
in  their  passage  thnuigh  it — tli<*y  are  simply  caught  in  this  slimy  coating  and  can 
not  iret  farther." 

Tlie  latter  extract  is  from  a  paper  by  Thomas  M.  Drown,  read  before  the  Boston 
Soei<»ty  of  (livil  I'.ngineers  and  i)ublished  in  the  Journal  of  the  AsHociation  of  Kngi- 
lUM-ring  Societies,  .Inly.  ISDO.  In  the  advertisements  (►!  the  Americau  filters  it  iantated 
that  the  Jelly  of  hydrat«*of  alumina  used  witli  tiieiu  is  a  farniore  cleanlv  agent  than 
tln' Jelly  above  doserihed  and  tliis  forms  cnu'  of  tlie  chief  claims  of  excollenoe  of  the 
Aiueriean  system,  but  it  should  be  romemher<'d  that  as  the  deposit  of  baeteriat  etc., 
from  the  water  comiuoiut  s  to  toiiii  on  tho  surtaee  ami  in  the  inttirsficeH  of  the  sand 
in  \\u'  American  system  as  miou  as  the  tilliatioM  eiunmeiiees  ami  constantly  increanes 
in  ([uaniit.v  until  the  sand  is  (-le:nised.  the  filtering  in  tlut  American  system  is  also 
dou<>tlr.ougli  the  Jelly  formed  in  the  natur.'il  system,  and  that  this  can  not  be  avoided 
in  any  system  of  tilteratnm. 
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system  is  therefore  about  1  foot  au  hour,  and  in  the  American  system 
is  about  75  feet  or  more  an  hour.  The  depth  of  sand  in  the  European 
system  beiii"  on  an  avera<»e,  say  3  feet,  and  in  the  American  system  on 
an  average  say  5  feet,  it  follows  that  water  in  process  of  filtering'  is,  in 
the  European  system,  in  contact  with  the  filtering  sand  about  three 
hours  and  in  the  American  system  about  four  minutes. 

In  Europe  no  sul)Ject  connected  with  health  has  had  in  recent  years 
so  much  careful  and  scientific  investigation  as  the  filtration  of  public 
water  sui)plies.  The  .Imperial  Board  of  Health  of  Berlin,  of  which 
Prof.  Koch,  the  discoverer  of  the  microbes  of  consumption  and  cholera, 
is  a  member,  has  formulated  the  rules  by  w^hich  filtration  should  be 
conducted.  In  this  country  also,  especially  at  Lawrence,  Mass.,  the 
experiments  with  filtration  have  been  most  thorough  and  conclusive. 

On  a  statement  by  the  State  Board  of  Health  of  Massachusetts  that 
"no  mechanical  filter  examined  by  it  removed  enough  bacteria  to  war- 
rant the  board  in  recommending  the  city  to  accept  it,"  the  city  of  Law- 
rence entered  upon  the  construction  of  a  system  of  natural  filtration 
works  which  for  efficiency  are  probably  not  excelled  in  any  country, 
and  the  result  has  been  that  typhoid  fever,  from  which  the  city  for- 
merly sufiered  severely  by  reason  of  pollution  of  its  water  supply  (the 
river  Merrimac)  from  the  sewered  city  of  Lowell  a  few  miles  above,  has 
been  almost  completely  eradicated. 

COST   OF   FILTRATION   WORKS   AND    COST    OF   MAINTENANCE. 

The  city  of  Providence,  E.  I.,  has  very  recently  had  in  competition 
as  to  cost  the  two  systems  of  filtration,  and  it  furnishes  the  basis  of 
close  calculations  as  to  the  first  cost  and  cost  of  maintenance  of  the 
two  systems  if  ai)plied  to  the  Washington  water  supply. 

I  quote  the  following  extracts  from  a  letter  dated  July  26  last,  that 
I  received  from  JNIr.  J.  Herbert  Shedd,  city  engineer  of  Providence, 
in  answer  to  my  inquiries: 

The  pro]>ositioii  to  furnish  mechanical  filters  to  the  city  of  Pi»ovidence  included 
the  erection  of  W)  steel  filters,  12  fect»8  inches  in  diameter  and  16  feet  high,  with  all 
suitable  appurtenances  and  piping,  housed  in  a  brick  building  about  52  by  870 
feet,  with  an  engine-room  annex  51  by  62  feet  for  $280,896.  There  was  also 
iiacluded  $15,000  for  earth  filling  about  the  building  and  $1,100  for  raising  thostaud- 
]>ipe  to  give  the  necessary  increased  pressure  rei^uired  by  the  loss  of  head  through 
the  filters.  This  i)rovide8  for  the  filtration  of  15,000,000  gallons  per  dtvy,  but  at  a 
rither  slower  rate  than  the  filter  company  deemed  necessary,  they  thinking  it  prac- 
ticable to  do  the  work  with  45  such  filter  tanks.  The  estimated  cost  of  maintain- 
ing these  filters  based  Tipon  our  experiments  is  as  follows: 

Snl]»hate  of  alumina  at  2  cents,  including  delivery $25.70 

Engineers,  2  men,  at  $2.50 $5.  00 

Wasliing,  2  men,  at  $2 4.00 

Firemen,  2  men,  at  $2 4.00 

Irregular  washing,  2  men,  at  $2 4.  00 

^  ^  17.00 

Water  for  washing,  at  $10  per  1,000,000  gallons 7.35 

Water  for  rewashing 4.  35 

Caustic  soda 16.  35 

Waste  and  oil 50 

Coal: 

Pounds. 

Pumps 2,  666 

Stirring 2,000 

Lighting 1,  500 

Sundries 1,067 

7,  233=3.61  tons,  at  $5.     18.  05 
Biological  and  chemical  assistant 5.  00 

Daily  cost,  say 94. 30 
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The  propospd  coiistrntioTi  for  natural  filtration,  provided  for  six  basins  having  an 
etfcctive,  tiltratiou  an-a  each  of  150  l>y  H(H>  feet,  making  a  little  over  an  acre  for  eauk 
bed  with  necessary  inlets,  with  rackH,  Hcreenu,  chaunelfl,  pipes,  gates,  etc.,  to  take 
the  water  from  t  h(^  ri  ver  as  now  existing  through  the  fil  tera  and  into  the  clear  well  now 
existinj^.  These  beds  would  lilter  15,0()0,0()0  gallons  per  day,  passing  a  vertical  depth 
of  about  3  in«  lies  per  hour  and  at  tho  rat«  of  about  2,000,000  imperial  gallons  per 
aere.  My  estimate  of  the  cost  of  doing  this  work  was  $208,090.  A  liid  has  been 
receive<l  from  res)>on8iblc  c<u»traetors  oll'ering  to  do  the  work  for  $200,000. 

From  the  best  information  I  am  able  to  obtain  as  to  the  cost  of  maintaining  and 
cleaning  thos»»  filters,  the  cost  ought  not  to  exceed  ^l  per  million  gallons  per  day.  If 
we  add  to  this  $">  i>er  day  for  biological  assistant  to  make  it  comparable  with  unr 
estimate  of  cost  of  maintaining  the  mechanical  1)lt<^r,  we  should  have  relatively  930 
per  day  for  natural  liltration  and  about  $1.)-1  i^qt  day  for  liltration  with  alum. 

If  »  lr  w  ■<»  «  * 

The  color  of  our  water,  which  is  not  high,  is  reduced  about  one-half  by  slow  filtn- 
ti(m.  It  is  re<luced  a  little  more,  but  not  to  a  marked  degree,  by  the  use  of  alum. 
The  color  <»f  tho  Hoston  water  su]>ply  is  reduced  about  one- half  by  slow  filtration 
without  alum.  The  color  of  the  Hudson  river  water  at  Ponghkeeusie  is  not  niach 
reduced  by  slow  filtration.  It  can  be  nearly  removed  by  the  use  ot  alum,  but  to  do 
this  riMpiires  an  exces.sive  amount  of  the  chemical.  The  Massachusetts  board  of 
health  found  at  hrockt(m  that  quite  an  inadmissible  amount  of  alum  was  nec«s- 
sary  to  clarify  the  water  by  that  process. 

Tlio  firstrost  and  the  annual  costof  maintenance  of  the  works  required 
for  tlieliltration  of  the  water  now  consunuMl  and  Avasted  in  Wasliington, 
about  5(),()()(),(M)()  gallons  per  diem,  and  also  for  tho  filtration  of  75,000,000 
gallons  i)(T  diem  (to  Avhieli  amount  our  ccmsumptiou  and  wast«  will 
juobaldy  attain  eonsiderably  within  ten  years)  at  the  above  rates  (after 
deducting  the  cost  of  earth  works  and  raising  the  standpipe  from  the 
l)rice  of  tlie  mechanical  lilters  at  Providence)  would  be  as  follows: 

First  cost  (50,000,000  gallons  per  diem) : 

Tor  natural  or  slow  filtration $6tili,667 

For  me<hanical  or  rai)id  liltration 883,000 

First  cost  (7r>. 000,000  jrallons  i»er  diem): 

For  natural  or  slow  filtration 1,000,000 

For  nu'chanical  or  rapid  tiltraticui 1.324,500 

These  amounts  do  not  include  the  cost  of  the  land  required  for  the 
filtration  works,  the  cost  of  filtered  water  basins,  or  the  cost  of  the 
changes  that  would  be  required  at  the  reserA'oirs. 

Annual  cost  of  mainteuan<'e  (r)0,00O,0O0  gallons  i)er  diem): 

For  natural  or  slow  filtration $24,333.83 

For  mechanical  or  ra])id  liltration 4.   114.366.67 

Annual  cov^t  of  nuiintenance  i75,(XX),0rM)  /gallons  per  diem) : 

For  natural  or  slow  liltraticm 36,500.00 

For  mechanical  or  rapid  filtration 171,550.00 

CONCLUSION. 

Under  present  conditions  there  appears  to  be  no  cause  for  apprehen- 
sion res])cctin;>;  the  health  fulness  of  lV)tomac  water  as  delivered  by  the 
river  into  the  intake  of  the  aquedu<*t  at  (ireat  Falls. 

Jt  api)ears  that  without  the  use  of  alum,  or  with  this  use  if  the  alnm 
be  used  in  quantities  not  ])rejudicial  to  health,  the  color  of  the  water 
that  exists  jifter  freshets  in  the  lV)tomac  can  <mly  be  partially  removed 
by  filtration. 

Imu*  these  reasons,  and  for  the  reason  that  of  the  2(K)  gallons  of  water 
or  more  j)er  capita  p(»r  diem  that  are  consumed  and  wasted,  it  is  prob- 
able that  not  more  than  an  average  of  oO  jrallona,  or  one-quarter,  i« 
used  for  strictly  domestic  purposes,  and  that  tli is  portion  iu  its  delivery 
throujih  the  mains  can  not  be  separated  from  the  remainder,  it  seemH 
to  me  beyond  doubt  that  as  hmf^  as  the  present  c<mditions  continue  the 
great  expenditures  that  would  be  required  for  the  lirst  cost  of  filtration 
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works  for  our  water  supply,  and  the  annual  cost  of  maintenance  of  these 
works  would  not  be  justifiable,  and  that,  for  the  present  at  least,  reli- 
ance should  be  had  on  sedimentation. 

It  is  exi)ected  that  when  the  works  of  imprQvement  required  for 
restoring  to  use  the  Dalecarlia  receiving  reservoir  shall  have  been  com- 
pleted, at  the  end  of  this  fiscal  year,  the  time  during  which  the  water 
may  be  ^'settled"  before  it  is  sent  to  the  city  from  the  distributing  res- 
ervoir will  be  so  much  increased  (it  will  be  doubled)  that  the  condition 
of  the  water  as  to  color  after  high-water  and  freshets  in  the  Potomac 
and  its  tributaries  will  be  much  improved,  and  that  when  the  new  res- 
ervoir near  Howard  University,  which  is  to  contain  300,000,000  gallons 
of  water,  shall  have  been  finished  and  brought  into  use,  there  will  be 
but  little  to  be  desired  in  respect  of  the  quality  of  our  water  supply. 

In  Appendix  5  will  be  found  a  copy  of  a  useful  and  interesting  paper 
on  the  subject  of  natural  or  slow  filtration  by  Prof.  William  T.  Sedg- 
wick of  the  Massachusetts  Institute  of  Technology. 

MEASUREMENT    OF    DAILY    AND    HOURLY    CONSUMPTION   AND    WASTE    OF    WATER. 


[Hourly  and  total  flow  from  the  distributinff  reservoir  for  the  twentj'-four  hourH  ending  at  8  a.  m. 
June  28. 1894.     City  toiui)orature  iu  the  shade  at  2  p.  ni.  June  27,  86°.] 


Hour. 


Juno  27,  from — 

8  a.  m .  to  0  a.  m 

9  a.  Jii.  to  10  a.  m  

10  a.  ni.  to  11  a.  m 

11  a.  m.  ti)  12  noon   

12  noon  to  1  ]).  ni 

1  i».  ni.  to  2  p.  in 

2  ]).  m.  to  3  J),  in 

3  p.  ni.  to  4  ]».  m 

4  ]>.  in.  til  5  J),  m 

n  p.  ni.  to  T)  ]).  ni 

6  ]).  ni.  to  7  ]».  ui ^. 

7  p.  in.  to  8  p.  m 4P 

8  p.  ni.  to  {» ]).  m 

9  p.  n:.  to  10  p.  m 


Outflow 
per  hour. 


Gallons. 
2,  218,  490 
2.215,097 
2.  :{50.  314 
2.070,912 
2,  205.  886 
2.  Ofi."),  338 
2,  199.  9r>8 
2,  059.  632 
2.  193.  708 
2.  190.  857 
2,051.036 
2.  048,  340 
1,  773,  022 
1,634.818 


Hour. 


Outflow 
per  hour. 


Juno  27,  from —  1  Gallons. 

10  p.  m.  to  11  p.  m '  1, 905, 082 

11  p.  ni.  to  12  midnight 1, 631, 037 

June  28,  from—  ] 

12  midnight  to  1  a.  m 1,900,670 

1  a.  m.  to2a.  m 1,491,718 

2  a.  ni.  to  3  a.  m 1, 490,  251 

3  a.m.  to 4  a. m 1,759,315 

4  a.  m.  to  5  a.  m 1, 892,  357 

5  a.  m.  to  6  a.  m 2.  159.  785 

6  a.  m.  to  7  a.  m 2, 560,  715 

7  a.  m.  to  8  a.  m 3.  093, 959 


Total 49, 162, 357 


MeuKin'(:mciilHU}f  dailif  consumption  and  waste  of  water  in  the  city  in  the  last  fiscal  year. 


Date. 


(lallons. 


TJmrsdiiv,  Marcli  1!9.  1^94 i    43.  .'>05,  274 

Thnr.sdav.  J lui.'  28.  1894     '     49, 162.  3.')7 


I>y  reason  oflenks  in  the  gntes  in  the  dam  at  waste  weir  No.  2  which 
interfered  with  the  work  of  excavation  of  the  main  drainage  tunnel  at 
the  J)alccarlia  receiving  reservoir,  and  which  would  be  increased  by 
lowering  and  raising  the  water  in  the  conduit,  and  by  reason  also  that 
the  falling  olf  ol  the  su])])ly  from  Great  Falls  rendered  it  unwise  to 
diminish  the  head  of  water  in  the  distributing  reservoir  when  it  could 
be  avoided.  J  measured  the  daily  consumption  and  waste  but  twice  iu 
the  liscal  vear. 
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Cotimtmption  and  waxte  ofwatvr  in  the  rittf,  an  meatiured  annuaUy  in  the  latter  part  of  June 

of  each  tftar,  from  1874  to  IStUy  both  inchmre. 


Vfar.  (rallons.  Year.  Gallons  Year.  Gallons. 


1874 17,.o4. 848  InSI 26.525.991  li<S8 29.115.774 

187:'.  21.(KM».«K)o  1882 29, 727. 8(U  1889 27.708,779 

1^7l; 24.177,71»7  1^8^ 24.314.715  1890'    ,  35,541,815 

1«77 2X  •J.=i2.  1»32  18^4 24.827,113  1891 38,594.743 

1^78 24,885.945  18s5 25.219,  IM  1892 41,161.780 

1879 25.H47.tJ42  1^86 25.542,476  ISM 46.727,108 

18'M; 25.740.  KJ8  18^7 26.878.424  1894 49,162.357 


'  Forty-oiirlit-incli  main  atUloU  Xu  X\\v  Rupply. 

It  will  have  been  observed  from  the  above  table  that  the  coiisamptioii 
ami  waste  in  the  city  has  increased  from  about  li7,50(>,(K)0  gallons  per 
day  in  1880,  the  year  before  the  48-inch  main  was  put  in  oi)eratiou,  to 
more  than  40,0()0,()()0,  or  nearly  double  the  former  ((UJiiitity. 

The  last  census  (the  police  census  ot*  June,  181)2)  of  the  cities  of 
Washiiif^ton  and  (jcorgetow^i  found  that  the  population,  excluding  the 
*'connty,''  was  228,002.  Dividing*:  this  number  into  the  number  of  gal- 
lons of  water  c(nisunied  and  wasted  on  June  28  we  find  the  daily  rate 
per  ca]>ita  to  be  215  gallons. 

Wiiilc  this  calculation  is  not  strictly  accurate,  for  the  reason  that  it 
excludes  the  unknown  iiKjreaso  of  population  since  June,  1802,  and  for 
th(»  further  reason  that  while  the  major  portion  of  the  iK)pu]  at  ion  of  the 
''comity''  is  not  suppliwl  with  Potomac  w-ater  a  comparatively  sinaH 
number  of  persons  in  that  section  is  so  supplied,  it  is  sufficiently  close 
to  show  that  the  (luantity  of  water  wasted  is  greater  than  can  be 
atforded  b(»fore  x\\i\  supply  from  Great  Falls  can  be  increased  by  the 
raising  of  the  height  of  the  dam  as  urged  elsewhere  in  this  rei)ort. 

Xo  coin|)laints  as  to  the  condition  of  the  water,  except  in  respect  of 
its  turbidity,  have  l)een  made  during  the  year. 

Statements  of  the  condition  of  the  water  in  tl" distributing  reser- 
voir as  it  is  supplie<l  to  the  mains  leading  to  the  city  after  passing 
through  the  reservoir  will  be  found  in  Ap])endix  1.  A  copy  has  been 
furnished  monthly  to  the  Museum  of  Hygiene  of  the  Isavy  Department 
siine  June,  ISOl,  at  the  request  of  the  medical  director  in  charge.  A 
statement  of  the  total  number  of  days  during  the  fiscal  year  1893-'t>4 
on  wliicli  the  water  at  Great  Falls,  at  the  Dalecarlia  receiving  reservoir, 
ainl  at  the  distributing  reservoir  was  clear,  slightly  turbid, turbid, and 
very  turbid  will  be  found  in  the  same  appendix. 

A  table  showing  tin*  pressures  on  the  I'uited  States  mains  iov  every 
day  in  the  year,  ns  recorded  on  the  gauges  in  the  oftuje  of  the  Wash- 
ington AipK'duct,  will  be  found  in  A])pendix  2. 

MlSCELLANKOrS. 

In  addition  to  the  foregoing  work  of  the  last  fiscal  year,  stated  under 
the  ai)})ropriate  headings,  I  have  to  note  the  following: 

An  e.\ainination  of  the  teleidioue  line  that  connects  the  two  reser- 
voirs and  Great  Falls  with  this  odice,  showing  that  many  of  the  poles 
were  decayed  aiul  in  an  unsafe  condition,  the  butts  of  (55  polos  were 
(•ut  off  and  the  pol(»s  reset  and  0  new  poles  were  planted. 

The  District  authorities  having  changed  the  system  of  sewerage  for 
the  block  in  which  tlu^  aiiueduct  oilice  is  situated,  in  order  to  allow  the 
closing  u])  of  an  open  sewer  that  was  a  menace  to  the  health  of  the 
vicinity,  it  was  found  ncHiessary  to  lay  a  special  sewer  from  the  office  to 
liock  Creek,  which  was  done  in  January. 
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Extensive  repairs  were  made  on  the  aqueduct  stable,  on  the  fence  at 
the  distributing'  reservoir,  and  in  this  oftice. 

Shade  trees  (alternate  lindens  and  tulip  trees)  were  planted  at  the 
distributing*  reservoir  to  replace  some  of  those  that  had  been  planted 
in  the  i)revious  (iscal  year  and  had  failed  to  live. 

On  ^lay  2S  I  inspected  the  sandstone  quarries  at  Seneca,  Md.,  per- 
taining* to  the  Washington  Aqueduct. 

The  Secretary  of  War  on  January  0, 1894,  granted  to  J.  P.  Clark  a 
revocable  license  to  construct  a  plank  walk  along  the  Conduit  road 
from  Foxhall  road  to  Albany  street. 

Strong  iron  doors  were  hung  at  the  outlet  from  the  waste  gate  in  the 
dam  at  wasteweir  Xo.  3  and  at  the  openings  to  the  cliambers  in  the 
abutments  of  Cabin  John  bridge  to  prevent  access  to  these  chambers 
of  unauthorized  persons. 

Sui)t.  11.  C.  Smead,  Chief  Clerk  Simon  Newton  until  January,  1894, 
and  Pickering  Dodge  sin.ce  that  date,  valve-tender  and  machinist  Thomas 
Ferguson,  and  the  other  'employes  of  the  aqueduct  have  been  faithful 
in  the  performance  of  their  responsible  duties.  Thouuis  Sullivan,  John 
llalloran,  and  Daniel  Harrington,  for  many  years  watchmen  gatekeepers 
at  Great  Falls  and  at  the  reservoirs,  in  addition  to  their  other  duties, 
have  skillfully  and  energetically  acted  as  foremen  of  laborers  engaged 
on  the  works  of  repair  of  their  respective  divisions  of  the  aqueduct. 

On  reference  from  the  Chief  of  Engineers  reports  on  the  following 
bills  introduced  in  the  Fifty -third  Congress,  lirst  and  second  sessions, 
have  been  made  by  me  during  the  fiscal  year: 

S.  871,  Fifty-third  Congress,  first  session,  ^'A  bill  to  authorize  the 
Norfolk  and  Western  Kailroad  Company,  of  Virginia,  to  extend  its  line 
of  road  into  and  within  the  District  of  Columbia,  and  for  other  pur- 
poses." 

H.  K.  6040,  Fifty  third  Congress,  second  session,  "A  bill  to  amend  an 
act  entitled  'An  act  to  incorporate  the  Washington  and  Great  Falls 
Electric  Kail  way  Company.'" 

S.  L)59,  Fifty-third  Congress,  second  session,  ''A  bill  to  amend  an  act 
approved  July  fifteenth,  eighteen  hundred  and  eighty-two,  entitled 
'An  act  to  increase  the  water  supply  of  the  city  of  Washington,  and  for 
other  i)urposes.''' 

S.  19()0,  Fifty-third  Congress,  second  session,  ^'A  bill  to  authorize  the 
Great  Falls  Power  Company  to  use  electricity  for  light  and  power  x)ur- 
l)oscs  in  the  District  of  Columbia." 

S.  2118  (11.  P.  7502),  Fifty-third  Congress,  second  session,  ''A  bill 
authorizing  the  sale  of  title  of  United  States  to  a  tract  of  land  in  Mont- 
gomery County,  Maryland,  to  William  11.  and  George  Bobinger." 

The  Secretary  of  War  on  May  14,  1891,  granted  permission  to  the 
Commissioners  of  the  District  of  Columbia  to  construct  under  specified 
conditions  a  sewer  fr(»m  the  Girls'  Peform  School  across  the  Conduit 
road  and  the  a<iueduct  lands  to  Little  Falls  Branch,  below  the  dam  of 
Dalecarlia  receiving  reservoir. 

On  tlie  request  of  the  District  water  office,  permission  was  granted 
to  raise  the  height  of  the  water  in  the  high-service  reservoir  on  Koad 
street  in  Georgetown  2i  feet,  or  to  the  height  of  220J  feet  above 
datum. 

EXPLANATIONS  OF  ESTIMATES. 

It  is  my  duty  to  call  especml  attention  to  several  works  that  are 
urgently  needed.  Most  of  them  were  mentioned  in  my  last  annual 
re[)()vt,  and  in  several  previous  reports,  but  have  not  been  acted  on  by 
Congress. 
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liuiHUKj  the  height  of  the  Ham  at  Great  FaUn. — Eespectiug  this  work  I 
qiu)te  the  following  from  my  last  anuiial  report: 

During  the  last  snmiuer  and  fall  the  Pi>toiiiac  at  Great  Falla  was  at  a  lower  stage 
than  has  ever  before  been  known  within  the  memory  of  the  oldeHt  inhabitaut.  Uq 
s<'v«*nty-two  days  the  g:in<5<;  above  the  dam  showed  a  depth  of  water  oil  the  ilaui  of 
only  about  7  inches,  and  on  five  ilays  it  showed  but  0  inehes.  Tho  crown  of  the  con- 
duit areh  at  (ireat  Falls  is  151  feet  above  datum  and  the  crest  of  the  dam  is  148  feet 
above  datum.  Tlie  conduit  was  therefore  (in  respeet  of  its  diameter)  only  about 
three-fourths  full  at  its  head.  A  similar  delicieney  now  obtains  every  year  during 
tlu'  \\\\\V)  of  low  water  at  (Jrrat  Falls,  and  at  smh  times,  the  weather  beiug  usually 
hot  and  dry  and  tln^  consumption  and  waste  in  the  city  greatly  increased,  I  havn 
found  ever  since  1  laid  tlu^  •I'^-ineh  main  that  tiie  lieight  of  the  dam  is  not  sntticient 
during  a  considerable  ])(U-tion  of  every  year  to  fuabb*  tin?  conduit  to  deliver  into  the 
distrilxiting  reservoir  as  much  water  as  is  now  consumed  and  wasted  in  the  city, 
otid  at  the  name  time  kop  up  the  hfud  in  ihr  mninn  to  14')  feet  ahore  datumy  ichich  is  neC' 
issaryfor  the  HHppJy  hif  grant  if  of  thv  hitfli  northern  po/'/iona  of  the  city  and  of  Cnpitil 
IJilf.  The  only  remedy  for  tins  delicienc}^  which  reduces  pressures  everywhere  in 
the  city  and  is  annually  increasing,  t;xcept  the  enactment  of  a  lawreqairiug  the  uiw 
of  nuiters  by  all  consumers  of  Potomac  water,  is  one  that  must  be  made  before  any 
fmiher  stej)s  are  taken  for  increasing  the  supjdy  from  the  distributing  reservoir, 
either  by  the  tunixd  to  the  new  reservoir  near  Howard  riiiversity,  or  by  another 
main.  It  is  the  raising  the  height  of  the  dam  at  (ireat  Falls.  In  other  words, 
before  ]>roviding  additional  means  of  su]>plying  to  the  city  more  water /rom  thediii- 
tributing  resc^rvoir,  it  will  be  necessary  to  bo  able  to  send  more  water  from  Great 
Falls  into  this  reservoir. 

I  estiiiiiite  the  cost  of  raising  the  height  of  the  dam,  t  >gethcr  with 
the  eost  of  sucli  other  works  as  may  be  foiuui  necessary  in  couiiectiou 
therewith,  inchiding  the  cost  of  strengthening  the  conduit  and  iuclad- 
ing  also  payment  for  damages  on  account  of  flooding  of  lands  and 
other  damages,  at  81-''>,(MM). 

As  soon  as  an  ai)proi>riation  can  be  had  for  the  work  it  is  proi)Osed 
to  raise  tiie  height  of  the  dam  L*i  feet,  or  to  the  height  of  150.5  feet 
above  datum.  This  would  not  only  have  the  effect  of  tilling  the  con- 
duit at  its  intake  at  tlu*  lowest  stages  of  the  river,  but  the  increase  iu 
the  head  of  tlui  water  over  the  distributing  reservoir  would  increase 
the  velocity  through  the  conduit,  and  the  result  would  be  au  estimated 
in<*rease  in  the  supply  to  the  reservoir  of  about  20,000,000  gallons  per 
diem.* 

1  lind  among  the  interesting  and  instructive  notes  that  I  received 
from  the  late  (len.  Meigs  and  have  carefully  tiled  for  the  information  of 
tlie  ollicers  in  futuie  charge  of  the  aqueduct,  one  dated  March  1,  lb91, 
ol  which  th(^  following  is  an  extract: 

Tl)e  oritrinnl  desipi  was  to  set  tiie  lip  of  the  dam  at  the  Great  Falls  at  the  height 
of  ITiO  i'(>et  above  title,  for  which  height  all  the  proliles  and  wasteweirs  were  built 
Tbe  back  filling  (»ver  tht?  conduit  would  now  allow  a  height  of  water  some  2  feet 
biglicr  than  the  dam  to  llow  safely  throngh  the  eonduit,  ami,  if  needed,  another 
foot  or  two  and  eorrcNsponding  widt>ning  of  the  embankments  would  fit  the  aqueduct 
to  ronvey,  with  increased  height  uf  dam  lip,  a  very  much  mcroased  flow  of  water  to 
the  city. 

Improrhuj  the  lUtlecarUa  recelrlnfj  rcserroW. — One  of  the  most  bene- 
iicial  apiMopriations  ever  made  for  the  Washington  Aqnedact  since  its 
com])letion  iu  l.MJ.j  was  tlie  ai)pro])riation  of  ;?00,000  made  in  the  act  of 
]\lareh  3,  IslK'i,  for  improving  the  receiving  reservoir  by  the  works 
re<|uiied  for  cutting  olf  the  drainage  into  it  of  i)olluted  watersand  sew- 
age from  the  surrounding  country,  for  the  purchase  or  condemnation  of 
the  small  amount  of  land  n»(piired  for  the  purpose,  and  for  the  excsiva- 
tion  necessary  at  tin*  head  of  the  reservoir,  with  the  ])rovi8ions  that  the 
wh(»le  cost  of  the  work  shall  not  exceed  '^ I ."ilMHK),  and  that  the  work 

i'liis  is  niHb'v  tlie  supposition  that  the  appro]>riation  hereinafter  recomiuended 
will  l>e  made  lor  removing  the  aeenmnlation  uf  deposits  iu  tho  conduit. 
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should  be  done  by  contract  or  otherwise,  as  the  Secretary  of  War  might 
determine. 

The  object  and  phm  of  this  improvement  were  fully  described  in  my 
last  annual  report,  and  the  work  accomplished  during  the  last  dscal 
year  has  been  stated  in  detail  in  this  report  under  the  heading  "The 
reservoirs."  By  means  of  the  900,000  appropriated  for  the  work  the 
nuiin  drainage  tunnel  under  Dalecarlia  hill,  nearly  1,000  feet  long,  has 
been  completely  finished,  and  it  has  been  very  carefully  lined  with 
brick,  exhausting  the  appropriation. 

There  remains  to  be  done  a  short  tunnel  through  the  hill  which  lies 
to  the  east  of  Little  Falls  branch,  the  open  channels  between  the  three 
streams  that  empty  into  the  reservoir,  and  the  permanent  dams  across 
these  streams.  The  estimate  submitted  is  necessary  for  these  pur- 
poses, and  it  is  earnestly  hoped  that  this  aunnmt  will  be  appropriated 
before  the  close  of  the  current  session  of  Congress  for  the  completion 
of  the  work.* 

Storage  yard. — In  my  last  annual  report  I  stated  the  necessity  for  a 
yard  neai*  the  aqueduct  office  for  the  storage  of  articles  that  are  neces- 
sary for  repairing  any  breaks  that  may  occur  in  the  21  miles  of  trunk 
mains  belonging  to  the  United  States.  The  storage  yard  on  the  bank 
of  Ivock  Creek,  in  rear  of  and  pertaining  to  the  aqueduct  office, is  entirely 
unsuited  to  the  purpose.  It  is  too  low,  and  the  route  from  it  to  the 
level  of  the  street  being  steep  and  tortuous,  before  the  very  heavy  cast- 
ings required  for  these  repairs  could  be  hauled  out  much  damage  and 
destruction  of  property  might  be  done.  I  quote  my  former  remarks  on 
this  subject  and  renew  the  estimate  submitted : 

I  have  provided  supplies  for  use  in  case  of  breaks  in  the  48-inch  and  other  nialnfl, 
comprising  sections  of  pipe,  curves,  crosses,  reducrrs,  sleeves,  etc.,  a  heavy  wagon 
for  hauling  them  where  needed,  lifting  Jacks,  and  efticient  pumps;  also  machinery  for 
lowering  the  pipes  in  the  trenches,  and  the  implements  and  material  required  for 
handling  and  calking. 

A  i>ortion  of  these  supplies  has  been  jdaced  in  a  yard  which  I  have  arranged  on  the 
public  land  at  the  distributing  reservoir,  for  use  in  the  country  portions  of  the  rotites 
of  the  mains,  and  the  remainaer  for  use  in  the  city  portions  of  these  routes  has  been 
])]aeed  in  a  portion  of  Twenty-seventh  street,  near  M-street  bridge,  which  has  been 
loaned  for  the  purpose  by  tiie  District  government  until  the  street  is  wanted  for 
iniproveiuent. 

As  we  shall  not  be  able,  probably,  to  retain  this  place,  exccptfor  a  short  time,  a 
permanent  yard  in  the  city  should  be  purchased  for  use  as  a  storage  yard.  It  should 
oe  near  this  otfice,  and  at  or  near  the  grade  of  the  street,  so  that  the  heavy  castings 
and  machinery  requinul  for  repairs  can  be  ciuiekly  gotten  out. 

I  believe  that  a  suitable  lot  can  be  obtained  by  purchase,  or  if  need  be  by  condem- 
nation, for  $10,000,  and  I  recommend  an  appropriation  of  this  amount  for  the  purpose. 

In  my  last  annual  report  and  in  several  previous  annual  reports,  I 
called  attention  to  several  other  Avorks  that  in  my  judgment  were 
required  for  the  improvement,  tlie  preservation  and  repair  of  the  aque- 
duct, and  submitted  estimates  of  their  cost.  No  appropriations  having 
been  made  for  these  works  I  renew  the  estimates  of  their  cost  and  restate 
explanations  of  their  necessity: 

n  idfninfi  the  macadam  parvmeni  of  the  Conduit  road. — The  present  macadam  pave- 
ment of  the  Conduit  road  was  only  made  wide  enough  (about  12  feet)  to  prevent  the 
earth-covering  of  the  arch  of  the  masonry  conduit  under  the  road  from  being  cut 
through  by  travel  in  spring,  and  at  other  times  when  the  gr<mnd  is  softened  by  rain. 
The  travel  on  the  roa(l  in  good  weather,  and  especially  on  Sundays  and  other  holi- 
days, has  increased  so  enormously  that  collisions  are  fre<iuent.  Wrecks  of  vehicles 
are  often  seen  along  the  sides  of  the  road  on  Mon<lays,  and  there  is  ccmstautly  danger 
of  serious  accidents  by  collision  on  the  narrow  pavement  of  this  road. 

The  greater  portion  of  the  Conduit  road  is  beyond  the  District  line,  but  it  and  the 

*  .Since  tbis  report  was  written  the  sum  of  $52,500  has  been  appropriated  for  con- 
tinuing this  work,  leaving  the  amount  yet  to  be  appropriated  $37,500. 
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strip  of  land  through  which  it  i)assrs  belong  entirely  to  the  United  States.  It  is 
almost  the  only,  if  not  quite  the  only,  road  ont  of  the  eity  that  has  not  been  spoiled 
lor  driving  i)Hrpose8  by  street  railwavH.  It  is  one  of  the  moAt  ]»ictnres<iue  roAdsin 
the  country,  extending  far  up  into  Maryland  amid  the  line  secuery  along  the  Potn- 
uuic,  and  it  is  the  only  route  to  the  eity  that  is  available  for  a  large  number  of  the 
farmersof  Montgomery  County,  ('ougress  has  refused  to  allow  the  road  or  any  part 
of  the  fitri])  of  land  referred  to  to  be  oi-cupied  iVir  railroad  purposes,  and  in  its  char- 
terfor  a  railway  on  private  lands  south  of  th(^  Conduitroad  and  ]>arallel  to  it  (that 
otthe  Washington  and  C^reat  Falls  Klectric  Kailway)  the  marring  of  the  beauties  of 
the  road  wascart>ful]y  guarded  against,  and  the  construction  of  more  than  one  liue 
ol  railway  iienr  the  Conduit  road  wns  ]>rohibited. 

The  macadam  pavement  shouhl  be  wid<»n«*d  to  a  width  of  30  feet.  The  depth  of 
th(Micw])ortion8  should  be  IS  inches,  including  8  inches  of  large  stone,  4  inches  of 
small  brokenstone,  and  1  inch  of  binder.  There  sliouldbo  awido-]iaved  giitt«rand 
aline  of  shade  trees  (preferably  alternate  lindens  and  tuli))  trees,  on  each  side  of  the 
road,  ami  the  sl(>pes  of  embankments  should  everywhere  be  sodded.  This  plan  will 
re(iuire  the  widening  of  th«»  roadbed  at  several  ])lacea  by  adding  to  the  width  of  the 
embankments  over  the  culverts  that  pass  under  the  a(]uediiet,  by  cutting  away 
embankments  on  the  upi>er  side  of  the  road,  and  by  tilling  on  its  lower  sidu. 

1  estimate  that  the  cost  of  the  work  re([uired  for  that  ]«art  of  the  road  that  lies 
between  the  auxiliary  gatehouse  at  the  distributing  reservoir  and  the  foot  of  Dnle- 
carlia  hill,  a  distaiu'c  of  13.200  feet,  or  about  2i  miles,  will  be  $34,500,  and  an  esti- 
mate for  it  IS  submitted  in  the  list  (»f  estimates.  The  remaining  distance  to  Cabin 
John  Bridge,  which  is  the  limit  of  the  major  part  of  the  travel  at  present,  is  about 
3  miles.  It  will  j>robably  not  be  necessary  to  extend  the  improvement  of  the  road 
beyond  this  point  for  several  years. 

In  addition  to  widening  the  pavement  of  the  ('onduit  road  as  heroin  proi>08ed,  a 
width  of  100  feet,  or  such  other  width  as  may  be  necessary,  on  each  side  of  the  road, 
should  be  ]»iirchased  or  condemned  for  the  ]nirpose  of  parking  it,  and  with  the  addi- 
tional object  of  controlling  tlu^  land  abutting  on  the  road  and  excluding  the  liiinor 
saloons  that  now  exist  and  are  increasing,  and  to  which  many  of  the  collisions  on  the 
roa<l  are  doubtless  attributable. 

Imay  remark  that  when  the  lateOen.  Meigs  cinistructed  the  Washingt-on  Aqnedact 
(it  was  comnutu<-ed  in  iKt'A  and  essentially  linished  in  1^03)  there  was  no  road  along 
it  or  in  its  vicinity,  and  the  only  road  from  Washington  to  (ireat  I'alls  was  via  the 
Koikville  road  and  the  *'  liiver"  road,  which  ran  and  now  runs  from  Tennallytown 
to  the  Falls:  but  the  route  over  the  conduit  being  shorter  and  until  the  hills  around 
the  Falls  are  reached  comparatively  level  (the  road  has  essentia  11\  the  same  gratle 
as  the  conduit  beneatii  it,  vi/,  Oy  inches  to  tlu^  mile,  or,  more  accurately,  9  inches  in 
5.00()fe(M.or  O.CM)01.">),it  so(Ui  attiacted  travel,  which  has  been  constantly  increasing. 

HaiHinff  the  nnisomy  ct(»in(ifi  of  the  manholct^  aUnuj  ihv  line  of  the  aquedm-t. — When  the 
water  in  the  distributing  reservoir  is  at  its  normiil  height  of  M(>  feet  above  datum, 
there  is  a  ])iessiire  of  something  over  4  fe«'t  of  wat^u*  at  the  crown  of  the  couduit 
arch  where  th(;  conduit  enters  the  it'servoir,  and  the  water  in  the  conduit  is  backed 
up  and  the  crown  of  the  arch  is  inuba*  pnssnre  about  as  far  up  as  Bridge  Xo.  3,  or 
(Jrilliths  I'ark  bridg<\  the  bridge  next,  above  Cabin  .lohn  bridge.  I  found  wlien  I 
uncovered  the  manholes  along  tin*  line  of  the  conduit  for  use  in  my  inspection  of 
its  intcri(n- from  <ircat  Fjills  to  the  distributing  reservoir  in  September,  ISIM,  that 
the  tojjs  of  severjil  of  the  i-asings  of  the  manliulcs  I^elo^^  this  point  are  below  the 
gradient  or  slope  of  the  wjiter,  so  thnt  when  the  manholes  are  uncovered  it  is  fonnd 
.'ibove  the  manhole  co\  ers.  and  in  sr)me  instaiK'es  more  thin  a  foot  in  depth  above 
them.  No  harm  has  thus  far  resulted  from  tliis  state  of  atfairs,  but  the  casings  of 
the  manholes  whe]-<;ver  necessary  (1  have  a  re<'oi-d  of  them)  should  be  raise<l  above 
the  giadieiit.  so  as  to  pre\eiii  the  soakage  of  the  ground  around  the  manholes.  An 
estimat*'  of  .+<>;H)  for  this  work  is  sulimitted." 

Linn-riuff  ihv  hthjhl  tff  fhr  cro>*s  dnw  hi  ///(*  diMfrihiiUnff  nHorvoir. — The  lower  reservoir 
(the  distribntinn  res«'rvoii)  is  divi<leil  about  halfway  between  tlu?  iiitluent  and 
ellliient  gatehouses  h\  a  cross  dam,  in  the  middleof  the  length  of  which  is  a  namtw 
cut  liiH.'d  with  masonry,  through  which  ail  tlu^  water  on  its  way  to  the otUueut gate- 
house, wliere  it  eutiTs  the  mains,  must  jiass. 

The  <lraft  through  this  cut  is  so  strong  that  the  major  part  of  the  water  is  drawn 
straight  from  the  inlhieut  gatehouse,  which  is  in  an  angle  of  the  upper  division  (the 
settling  division ).  to  the  cut.  so  that  when  the  water  is  turbid  it  does  not  diffuBe 
itself'  through  the  \\  hole  body  of  \\at<'r  in  this  division  (11(),(K)0,(NX)  gallons)  as  it 
slnnild,  in  order  that  the  great«*>^t  amount  of  settling  be  tlone. 

Neither  is  th<5  water  after  it  passes  througli  thc>  <.Mit  ]>roperly  distributed  through 
the  lower  division,  which  contains  about  t><l.(NH),(HM)  g:i lions,  for  the  reason  that  &e 
draft  from  tlu^  cut  to  the  head  of  the  mains  blading  to  the  city  Ironi  the  lower  end 

*  This  work  must  be  done  before  the  height  of  the  dam  at  (ireat  Falls  is  raised. 
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of  the  division  is  so  strong  that  the  water  all  passes  in  a  comparatively  narrow  stream 
straight  to  these  mains,  so  that  it  also  gets  very  little  chance  to  settle  in  this  divi- 
sion. 

Now,  as  the  upper  i)ortion  of  any  body  of  water  not  quite  free  of  turbidity,  and 
iji  the  process  of  settling,  is  the  clearest,  if  the  top  of  the  dam  be  lowered  far  enough 
to  allow  only  a  thin  sheet  (at  the  present  rate  of  consumption  it  would  be  about  an 
inch  deep)  of  water  to  pass  over  the  dam,  as  was  Gen.  Meigs's  design,  we  should 
have  in  each  division  a  very  eflective  additional  means  of  clarifying  the  aqueduct 
water,  and  I  believe  that  this  improvement  in  the  distributing  reservoir  being  made, 
and  the  Dalecarlia  receiving  reservoir  being  improved  as  has  been  provided  for  in 
the  iH't  of  March  3,  1893,  there  w^ould  be  but  rarely,  if  any,  complaint  of  muddy 
water. 

I  estimate  the  cost  of  this  improvement  at  the  distributing  reseivoir  by  lowering 
the  cross  dam  at  $12,500. " 

Protcciion  of  the  inlet  to  the  conduit  at  Great  Falls. — The  bank  of  the  Chesapeake  and 
Ohio  Canal,  which  runs  parallel  to  the  Potomac  at  Great  Falls,  and  about  150  feet 
from  it,  is  about  16i  feet  higher  than  the  uncovered  chamber,  just  above  the  Mary- 
land end  of  the  aqueduct  dam  that  forms  the  inlet  from  the  river  to  the  conduit. 

In  the  flood  of  November,  1877,  which  rose  at  Great  Falls  to  the  height  of  160  feet 
above  the  datum  of  the  aqueduct,  or  12  feet  higher  than  the  crest  of  the  dam,  the 
canal  bank  at  a  point  opposite  the  inlet  was  washed  down  to  the  river  and  a  part  of 
it  into  the  inlet.     I  quote  from  the  annual  report  of  the  aqueduct  for  1878: 

'*The  masonry  forming  the  arch  of  the  feeder  was  uncovered  from  a  point  near  the 
middle  of  the  canal  to  the  mouth  of  the  feeder,  a  distance  of  150  feet.  The  chamber 
at  the  head  of  the  aqueduct  was  tilled  with  stones  that  had  formed  the  slope  wall  of 
the  canal,  and  the  aqueduct  feeder  for  a  distance  of  300  feet  was  filled  with  ddbris 
to  depths  varying  from  3  to  6  feet,  so  as  to  entirely  stop  the  flow  of  water  during 
the  ordinary  low  stages  of  the  river." 

In  the  still  higher  flood  of  June,  1889,  which  rose  to  the  height  of  10  feet  over  the 
aiucduct  daiHj  the  canal  bank  was  again  washed  down  to  the  river,  but  fortunately 
the  damage  did  not  occur  immediately  opposite  the  inlet  to  the  conduit,  but  from 
200  to  400  feet  higher  up,  so  that  the  major  part  of  the  debris  being  left  on  the  mar- 
gin of  the  river  and  a  part  of  it  being  carried  over  the  dam,  not  so  much  tilling  of 
the  inlet  to  the  conduit  was  done,  put,  as  in  the  flood  of  1877,  it  was  partially 
obstructed. 

The  annual  report  of  the  aqueduct  for  1889  says: 

*'The  banks  of  the  Chesapeake  and  Ohio  Canal  above  and  below  the  mouth  of  the 
conduit  were  carried  away  and  that  opposite  the  conduit  was  threatened.  A  num- 
ber of  men  were  kej)tat  work  on  this  bank  during  the  freshet,  and  it  is  believed  that 
ha<l  it  not  been  for  the  energetic  work  of  this  force  and  the  widening  and  strength- 
ening of  the  bank  at  this  locality  in  April,* great  damages  would  have  occurred  at 
the  mouth  of  the  conduit." 

It  will  be  observed  that  in  the  freshet  of  1877  not  only  the  inlet  chamber,  but  the 
conduit  itself  was  tilled  with  d6bris  to  a  depth  of  from  3  to  6  feet /or  a  distance  of  SOO 
feet  in  from  its  mouth,  but,  the  water  in  the  river  being  at  a  high  stage,  there  was  still 
waterway  enough  in  tiie  con<luit  above  the  d(5bris  to  enable  tije  supply  to  the  city  to 
be  kept  up.  Had  a  conii)lete  closiiie  of  the  mouth  of  the  conduit  occurred,  with  12 
to  16  feet  of  water  over  it,  tliere  would  have  been  no  possible  way,  with  the  torrent 
raging  over  the  mouth,  to  remove  the  obstruction  before  the  river  subsided,  and  the 
water  supply  to  the  city  would  have  been  cut  off. 

There  is  no  more  important  part  of  our  system  of  water  supply  to  be  carefully 
guanled  than  the  head  of  the  conduit  at  Great  Falls,  and  in  order  to  avert  dangers 
like  those  of  1877  and  1889,  to  which  the  water  supply  is  liable  in  every  freshet,  a 
masonry  Avail  should  be  built  between  the  river  and  the  canal,  rising  a  few  feet 
higher  than  the  latter,  and  extending  ui>river  from  the  mouth  of  the  conduit  as  far  as 
the  limit  of  the  Government  land,  and  thence,  at  about  a  right  nngle,  and  still  on 
the  Covernment  land  to  the  shore  of  the  river.  I  estimate  the  cost  of  this  wall  at 
$5,000. 

Cleaning  the  bottom  of  the  distributing  reservoir. — The  sedimentary  deposits  of  about 
20  years,  within  which  time  the  distributing  reservoir  has  not  been  cleaned  out, 
have  raised  the  bottom  of  its  upper  division  (the  settling  division)  about  9  inches, 
and  of  the  lower  division  about  4  inches. 

These  deposits  have  diminished  the  capacity  of  the  reservoir  about  8,000,000  gal- 
lons, and,  although  it  is  probable  that  these  deposits,  which  are  mostly  clay,  are 
not  deleterious  to  tlie  water,  they  should  be  removed  as  soon  as  an  appropriation 

*  This  work  need  not  be  done  before  the  height  of  the  dam  at  Great  Falls  is 
raised,  and  the  height  of  water  in  the  distributing  reservoir  can  be  maintained  at 

the  constant  level  of  reference  (146). 
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can  1)0  olitaiiHMl  for  tlio  piirpuso.     It  would  riMpiire  the  roinoval  of  about  39,500 
cubic  yards,  the  estiiiiatcil  cost  of  wliich,  at  35  crDts  per  cubic  yard,  iB$13,K25. 

SlorihoHHe  at  (Jirat  FuIIh. — 'rbereis  no  place  for  storage  of  tbo  public  ])roperty  at 
Grcsit  Falls,  or  for  reiiieul  and  otber  materials  required  whou  auj  work  of  cunstnic- 
tiun  or  repairs  is  K<)iiij|r  ouou  that  divisiou  of  tbe  aqueduct.  A  storehouse  is  iirg«*ntly 
ueedi'tl,  and  I  ]»roi)ose  to  ere<'toiioab«»ut40by  20  feet  in  size,  atacost  of  about  $1,500. 
The  (iiesa]>eake  and  Ohio  (anal  is  now  in  operation, and  the  stone  for  tbe  wallsran 
be  ibeaply  obtained  from  the  Government  (juarry  at  Senecu,  a  short  distance  above 
the.  falls. 

/wvi'timjair  valrctf  and  hhnv-ojj' ralnx  in  the  -iO-inch  and  oO-inrh  wahif*. — In  n*spectof 
this  estimate  I  bej^  b*ave  to  quoti*  fr<»m  my  annual  report  of  18110,  as  follows: 

''  It  is  important  that  moreetlicient  facilities  be  provided  for  emptying  and  iilling 
tlui  <dd  mains  in  case  of  accident,  and  of  makini;  conne(*ti(m  froiu  main  to  main. 

"  In  either  case  a  section  of  tiie  main  must  ha  cut  out  and  a  now  piece  inserted, 
but  liefore  this  can  be  done  the  main  valve,  at  whatever  distance  on  either  side,  must 
be  shut,  and  the  S(>ctiou  of  the  main  between  tliesc  two  valves,  generally  niorethan 
a  mih^  bui^.  niu.Nt  be  (>m])tied  of  its  water.  Tht'time  required  for  emptying  depends 
not  only  on  the  sizes  of  the  blow-otf.s  in  the  valleys  cn»ased  by  the  mains,  but  aXw 
on  the  sizes  of  the  air  valves  pntvided  at  the  summits,  for  the  water  can  not,  of 
course,  in  any  case  be  gotten  out  of  a  main  any  fast^^r  than  tlie  air  required  to  take 
its  ])lace  (ran  be  gotten  in. 

*•  In  making  the  r*i)nne<"tions  at  New  Jersey  avenue  and  L  street  l>otween  the  36-inch 
main  and  the  L^l-indi  by-pass,  on  the  night  of  the  Uth  of  A])ril  last,  nion^  than  five 
hours  were  consumed  in  freeing  the  main  of  water,  owing  to  insutlieieut  lilow-otTd 
and  air  valves  in  the  :{t>-inch  main,  and  the  relllling  of  the  main  after  the  connectiun 
had  been  made  Avas  so  much  prolonged  by  the  want  of  pnqier  valves  f«»r  the  cgreM 
of  the  air  that  it  was  nearly  noon  of  the  next  day  before  the  charging  of  the  main 
was  eom])]eted. 

'S<imilar  delays  occurn^d  at  each  of  tlui  numerous  connections  between  the  mains 
that  wen>  made  after  thi^-l^-inch  main  was  completed,  and  1  was  in  each  case  obliged, 
in  getting  the  air  into  the  mains  for  emptying  and  out  of  them  for  filling  them  again 
with  water,  to  have  rec<mrse  not  only  to  tire  hydrants,  but  to  the  service-pipe  spigoto 
in  ])rivate  houses  in  the  vicinities  of  these  connections." 

riicso  <lela\s  are  very  expensive,  night  work  costing  about  double  the  rates  of  day 
work,  and  the  danger  in  case  of  fire  in  the  district  cut  otf  from  its  sunply  of  water 
is  so  great  that  larg*^  air  valves  an<l  blow-otf  valves  should  be  plncea  on  both  the 
IM)  and  'M\  inch  mains  as  soon  as  an  appro|>riatit>n  can  be  obtained  for  the  purpose. 
A  patcnti'd  d(>vice,  ot'  which  I  have  obtained  the  details  since  the  date  of  the  report 
referred  to,  very  mu<'h  n-duces  the  time  rcquire<l  tor  inserting  these  valves,  as  well 
:is  their  cost,  and,  what  is  very  im])ortaiit,  it  enables  the  work  to  be  done  while  the 
nuiins  are  under  their  ordinaiy  ]>ressure.  Thecost  of  inserting  thereqaire<l  blow-c^ 
and  air  valves  in  the  'M)  and  31)  inch  mains  will  be  about  $4),250. 

Hemoral  of  ihn  accumulation  of  deposits  in  the  conduit. — As  stated  in  my  last  annnal 
report,  my  inspet^tion  of  the  interior  of  the  conduit  from  Great  Falls  to  the  distrib- 
uting reservoir,  in  Septembt^r,  18i)l,  showed  an  a(rcumulation  of  about  15,500  cubia 
yards  of  clayey  <le]>osits  in  the  con<luit  throughout  its  entire  length  between  thPM 
points  of  about  12  miles.  These  de]u>sits,  which  diminish  the  capacity  of  the 
conduit,  slKHild  be  removed  as  soon  as  money  can  be  obtained  for  the  purpose.  For 
th<t  reason  that  tiie  supply  of  water  to  the  city  must  be  interrupted  wliile  the  work 
of  renu)val  is  going  on,  a  large  ])art  of  it  must  be  done  at  night.  It  will,  therefore, 
be  ii  tedious  and  exi>ensive  operation,  and  it  can  not  be  accomplished  by  means  of 
the  small  annual  a]>pro])riati(ms  tor  maintenance  and  repair.  I  include  in  my 
estimates  an  item  of  $lt.()(X)  for  the  removal  of  the  deposits  in  the  conduit,  and  this, 
if  granted,  would  enable  the  entire  conduit  to  be  thoroughly  cleaned  out  iu  one  year. 

lirhuiidinff  the  bridf/e  over  the  Spiliwaff  at  the  Dalecarlia  recviring  reserroir. — The  Con- 
duit roa<l  bridge  over  the  spillway  at  the  Dalecarlia  receiving  resor\'oir  and jost 
beyond  th(^  District  line  is  a  wooden  bridge  on  trestles  that  was  built  many  years 
ago.  The  travel  over  the  bridge  is  very  heavy,  it  is  decaying,  and,  in  order  to  pre- 
vent accidents  fre(|ueut  rej)airs  are.  necessary. 

This  l>ridge.  which  is  of  short  span,  should  bo  replaced  by  a  handsome  stone 
bridge  of  an  architecture  commensurate  with  (jabiu  .John  bridge  and  the  other 
masonry  bridge  next  higher  u)>  the  line  of  the  aqueduct  (Gritfitirs  Park  bridge)^ 
and  I  include  an  estimate  of  $IS,(NI0  for  it  in  my  annual  estimates. 

I)rtprnin(/  the  difftrihutinf/  re.ntrvoir. — The  ]>resent  bottom  of  the  distributing  reser- 
voir being  at  reference  135  above  the  aqueduct  datum,  and  the  How  lino  of  the  reser- 
Noir  being  at  reference  I  lt>  above  this  datum,  the  available  depth  of  water  is  11  feet. 

It  has  often  bem  recomnnnidcd  in  former  annual  re]>orts  that  the  depth  be  increased 
13  feet,  or  to  refer«>Mce  V2'2,  the  de])th  r>f  the  axes  of  the  four  48-iuch  connections 
between  the  s<refn  house  and  the  gate  chamln'r. 

This  would  increase  the  storage  capacity  of  the  reservoir  from  about  170,000,000 
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gallrms  to  about  290,000,000  gallons,  and  add  to  the  coolness  of  the  water  and  also 
to  its  purity,  for,  unlike  the  Daleoarlia  receiving  reservoir,  which  is  nearly  surrounded 
hy  woods,  tlie  distributing  reservoir  is  fully  exposed  to  waves,  and  the  winds  are 
Bonietimes  so  jrreat  as  to  disturb  the  bottom  and  make  the  water  roily. 

Should  this  be  done,  beruis  of  10  feet  in  width  should  l)e  left  at  the  foot  of  tlje 
present  slope  walls  protecting  the  sides  of  the  reservoir,  the  tops  of  these  berms 
shouhl  be  paved,  and  the  deepened  portions  of  the  sides  should  be  protected  by  slope 
walls  of  drv-rubble  masonry  12  inches  thick,  laid  on  a  broken-stone  lining  6  inches 
thick.     The  cost  of  the  work  will  be  about  $290,000. 

1  consider  the  work  of  deepening  this  reservoir  to  be  of  very  great  importance  for 
the  reasons  given,  and  it  should  be  done  as  soon  as  appropriations  can  be  obtained 
for  it,  but  as  the  improvement  of  the  quality  of  the  aqueduct  water,  the  increase  of 
storage  capacity  above  the  heads  of  our  mains,  the  protection  of  the  aqueduct,  and 
other  works  herein  mentioned  are  of  more  importance  at  this  time,  1  have  not  included 
it  in  the  estimates  for  the  next  fiscal  year.* 

DESIRED    PROVISION   OF   LAW   IN   RESPECT    OF   APPROPRIATIONS   FOR 

THE   AQUEDUCT. 

I  renew  the  following  statement  of  reasons  for  this  provision  con- 
tained in  my  last  annual  report.  In  my  judgment  the  desired  provi- 
sion or  change  in  the  law  is  of  the  utmost  importance. 

The  annual  appropriation  for  maintenance  and  repair  of  the  aqueduct  is  now  a 
fiscal  year  appropriation,  and  its  availability  terminates  on  the  30th  of  June  of  each 
year.  Whenever  the  appropriation  is  delayed  there  is  liable  to  be  a  time  in  the  early 
part  of  every  other  fiscal  year  during  which,  should  a  break  occur  in  a  main  either 
in  the  city  or  in  the  country  this  side  of  the  distributing  reservoir  or  in  the  conduit, 
or  should  any  disaster  occur  at  the  reservoirs  or  at  Great  Falls,  there  is  no  money 
available  for  repairs. 

If  this  appropriation  should  be  made  available  until  expended,  some  of  the  less 
urgent  repairs  toward  the  end  of  the  year  could  be  postponed  until  the  next  appro- 
l)riation  should  become  available,  so  that  there  would  always  be  money  in  hand  for 
repairing  breaks  in  the  mains  or  other  works  of  emergency. 

A  leak  in  one  of  tke  city's  old  and  decayed  street  mains  or  in  one  of  the  hundreds 
of  suiall  service  pipes  that  cross  the  route  of  the  i8-inch  njain,  for  instance,  by  under- 
mining it,  may  cause  it  to  break,  and  the  quantity  of  water  that  would  be  discharged 
on  the  street,  especially  in  the  low  levels  of  the  route,  would  be  so  enormous  that  the 
]>roperty  and  oven  the  lives  of  citizens  in  the  vicinity  of  the  break  might  be  endan- 
gered.! 

Even  when,  in  the  cases  of  delay  in  the  passage  of  the  regular  appropriation  bills, 
temporary  provisions  are  made  for  the  expenditures  of  the  (irovernment,  considerable 
lengths  of  time  after  the  beginning  of  the  fiscal  year  elapse  before  official  informa- 
tion (which  ouly  would  warrant  expenditures  under  these  provisions  of  law)  reaches 
disbursing  officers. t 

On  theSth  of  July,  1892,  in  blowing  off  the  30-inch  main  at  Foundry  Branch,  the 
heavy  bronze  sleeve  through  which  the  valve  stem  works  was  badly  fractured,  so 
that  the  valve  could  not  be  moved  before  a  new  sleeve  could  be  cast  and  turned. 

The  regular  appropriation  bill  had  not  then  been  ])a8sed  by  Congress.  I  had  only 
information  from  newspapers  that  temporary  provision  had  been  made  for  the  expend-* 
ditures  of  the  Government  and  I  had  no  money  to  my  credit  for  the  repair  of  the  valve. 

Fortuuately  the  valve  happened  to  be  shut  at  the  instant  when  the  accident  occurred, 
else  it  would  have  wasted  into  the  Potomac  the  water  in  the  distributing  reservoir 
at  the  rate  of  about  2,000,000  gallons  per  hour  at  a  time  when,  on  account  of  the  low 
stage  of  water  in  the  river,  we  had  none  whatever  to  spare. 

*The  late  Gen.  Meigs,  in  one  of  his  frequent  notes  respecting  the  aqueduct,  in 
which  up  to  his  death  on  the  2d  of  January.  1892,  he  continued  to  retain  the  deepest 
interest,  called  my  attention  to  the  care  that  would  bo  required,  whenever  the  dis- 
tributing reservoir  is  dec^pened,  not  to  cause  leaks  by  uncovering  and  cutting  into 
the  uptiltod  and  more  or  less  dislocated  gneiss  formation  that  he  found  to  underlie 
some  portions  of  the  reservoir.  • 

tTlie  internal  pressure  on  our  mains  at  some  portions  of  their  routes  is  about  43 
pounds  to  the  square  inch.  This  great  pressure  will  be  better  appreciated  if  it  be 
stated  that  it  is  nearly  40  tons  to  the  running  foot  of  48-inch  main. 

tAll  work  on  the  aqueduct  was  suspended  in  July  of  1892  until  the  15th  of  the 
mcmth,  on  which  date  the  first  official  information  reached  mo  that  temporary  pro- 
vision had  been  made  by  Congress  on  the  30th  of  June  for  the  expenditures  of  the 
Government. 
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I  do  not  know  of  any  appropriation  th«(rt  more  i'o<iuirt>s  to  be  made  available  until 
exp(.'u<lcd  like  appropfiationu  lor  river  and  harbor  iniprovemeuts,  light-hooses,  etc., 
tliaii  the  a])])roprlation  for  the  maintenance  and  repair  of  the  Washington  Aqueduct. 
I  urgently  recommcMid,  therefore,  that  it  be  done,  and  that  the  foUowiug  clause  be 
attached  lo  the  next  appropriation  for  this  purpose: 

Froridvd,  That  the  appropriation  fortiie  maintenance  and  repair  of  the  Washing- 
ton A<|uedu<'t  for  the  liscal  year  ending  June  30,  1896,  and  thereafter  until  other- 
wise provided  by  law,  shall  not  be  considered  us  a  fiscal  year  appropriation,  bat 
shall  be  available  until  expended. 

DESIRED  INCREASE  IN  THE  ANNUAL  APPROPRIATION  FOR  MAINTE- 
NANCE AND  REPAIR  OF  THE  AQUEDUCT  AND  THE  UESEKVOIBS, 
MAINS,    ROADS,   ETC.,    CONNECVrED    THEREWITH. 

L  renew  the  following  statemeut  made  in  my  former  reports  respect- 
ing the  importance  of  increasing  the  appropriation  for  maiutenanoe  and 
repair  of  the  aquednet: 

While  works  that  havi»  cost  $5(i5,0(M)  hav«'  been  added  to  the  oquednct  syBtem  by 
the  laying  of  more  than  S  miles  of  4S-inch  and  other  large  water  mains  under  the 
art  of  March  2,  18S1).  with  their  numerous  valve  chambers,  main  valves,  oir  valTes. 
blow-off  valves,  and  other  adjuncts,  all  of  which  have  to  ha  carefully  watched  and 
kept  in  re]>air^  there  has  been  no  increase  in  the  appropriation  for  maintenance  and 
re]>air  of  the  aciuedmt. 

It  has  been  for  many  years  and  is  now  $20,(K)0,  and'  it  proves  entirely  inadequate  for 
kee])iu.!X  in  repair  the  long  line  of  works,  including  the  dam  at  Great  Falls,  the  con- 
duit, tlieCtjnduit  road  (which  is  i)avcd  for  the  protection  of  the  condnit),  the  reser- 
voirs, the  gatehouses,  the  fences  of  the  a(|ueduct  and  Conduit  road  lands,  the  dwel- 
lings  of  the  watchmen  of  the  dilferent  divisions,  and  the  more  than  20  miles  of  trunk 
mains  in  the  city  supplying  the  distributing  system  of  the  District  of  Columbia, 
besides  i>aying  tlie  salaries  of  the  watchmen  and  other  employes. 

Twenty-one  thousand  dollars  was  asked  for  in  my  last  annnal  estimates,  and  it  is 
again  asked  for.  It  is  not  a  large  sum  to  ])ro vide* for  the  annual  maint'enance  and 
repair  of  works  that  hav<^  cost  more  than  .f  i,(K)0,000,  and  I  could  expend  much  more 
in  works  of  preservation  and  repair  that  would  bt;  for  the  best  interests  of  the  Oot- 
ernment. 

Money  sfatemeHtit, 

WASniN<iTOX    A<^rKI)U('T. 

July  1,  1893,  balance  unexpended $805. 01 

Amount  ap])ro)>riated  bv  act  approved  March  S,  18J»3 20,000.00 

$20,805.01 

June  'M),  18t>4,  amount  expended  during  fiscal  year 20,267.78 

July  1,  ISJH,  balance  unexpended 537.33 

July  1, 1S»)4.  outstanding  liabilities 536.82 

July  1,  1?<94,  balance  available .41 

Amount  that  can  be  ]>roiitably  <'xpcnded  in  fiscal  yearending  JuneSO,  189B.     21. 000.00 

IMPKOVINir    nALKCAKLIA    UK<'KIVIN<J    l{K8EKVOIK. 

Amount  appropriate<l  by  act  approved  March  3,1893 $60,000.00 

June  30.  1894,  amount  ex]>ended  during  fiscal  year 58^961.96 

Julv  1,   1S94,  balance  unexpended 1,038.06 

July  1.  lK9|.outstan<ling  liabilities 1,000.95 

July  1,  1894.  balance  available 37.10 

KSTl  MATES. 

The  estimates  of  ai)propriarions  that  should  be  made  for  the  year 
ending::  June  .U),  189(5,  are  as  follows,  and  I  again  urgently  recommend 
that  the  i)r() vision  of  law  suggested  in  this  .'eport  be  attached  to  the 
next  appropriation  fonnaintenanct'  and  repair  of  the  aqueduct  for  the 
reasons  just  stated: 
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Tor  conipU'ting  the  improve iiiont  of  the  Daleearlia  receiving  reservoir  by  the 
works  rc(iuirod  for  cutting  off  the  drainage  into  it  of  polluted  water  and 
sewage  from  the  surrounding  country ;  for  completing  the  purchase  or  con- 
demnation of  the  small  amount  of  land  ret^uired  for  the  purpose,  and  the 

excavation  necessary  at  the  head  of  the  reservoir $37,  500 

For  raising  the  height  of  the  dam  at  Great  Falls,  together  with  the  cost  of 
such  other  work  as  may  be  found  necessary  in  connection  therewith,  includ- 
ing the  cost  of  strengthening  the  conduit,  and  for  damcages  on  account  of 

flooding  of  land  and  other  damages 125, 000 

For  commencing  the  widening  ol  the  macadam  pavement  of  the  Conduit 
road  to  30  feet  by  widening  that  portion  of  the  road  that  lies  between  the 
lower  end  of  the  distributing  reservoir  and  the  Daleearlia  receiving  reser- 
voir; widening  the  road  and  the  embankments  over  the  culverts  on  the 
line  of  the  a<iueduct  where  necessary  for  this  purpose;  making  the  neces- 
sary changes  in  the  drainage,  tind  the  planting  of  shade  trees 34,  500 

For  lowering  the  height  of  the  cross  dam  at  the  distributing  reservoir 12,  500 

For  protecting  the  inlet  to  the  aqueduct  at  Great  Falls 5,  000 

For  purchase  or  condemnation  of  a  site  lor  a  storage  yard 10,  000 

For  cleaning  out  the  distributing  reservoir 13,825 

For  the  storehouse  at  (ireat  Falls 1,500 

For  inserting  air  valves  and  blow-off  valves  in  the  3B-iuch  and  30-inch  mains.      6,  250 

For  removing  the  accumulation  of  deposits  in  the  conduit 14, 000 

For  rebuilding  in  stone  the  bridge  over  the  channel  from  the  spillway  at 

the  Daleearlia  receiving  reservoir 18, 000 

For  raising  the  height  of  the  masonry  casings  of  the  conduit  manholes 

where  necessary 600 

Formaintenanceandrepair  of  the  aciueduct  and  the  reservoirs,  mains,  roads, 

etc.,  connected  therewith 21,  000 

Appropriations  made  for  the  Washington  A<iuednvi,  with  the  dates  of  acts  for  the  same. 


Date. 

Amount. 

September  30, 1850... 

August  31, 1852  a 

March  3, 1853 

March  3, 1855 

August  18.1856 

March  3, 1857 

June  12. 1858 

$500 
5,000 
100,000 
250,000 
250,000 
1.000,000 
800,000 

Jnne2r>.  1860 

500,000 

July  4.1864 

150. 000 

July  28. 1866 

142,  5H4 

I>«ceiiiber20. 1866 

March  2, 1867 

July  25, 1868 

12.000 
20,000 
52,500 

March  3, 1869 

25,000 

Date. 


I 


July  15,1870  6... 
March  3, 1871.... 

June  io,  1872 

January  23, 1873. 
March  3, 1873  c... 
June  23. 1874 d... 
March  3.1875.... 

July  31,1876 

March  3,1877.... 
June  20,1878  .... 
March  3, 1879  «... 
June  4. 1880/.... 
Mar«h  3.1881.... 
July  1. 1882«7.... 


Amount. 


$120, 
114, 
70, 
14, 
43. 
36, 
26, 
22, 
15. 
15. 
20. 
20, 
20. 
20, 


822 
196" 
555 
000 
600 
400 
000 
000 
000 
000 
000 
OOU 
000 
000 


I 


Date. 

Amount. 

March  3, 1883 

July  5,1884 

$20,000 
20,000 

February  25. 1885... 
July  9.1886 

20.000 
20,000 
20,000 
20,000 
20,000 
25,500 
20,000 
20.000 
80,000 

March  3,1887 

July  18,1888/1 

March  2, 1889  i 

August  6. 1890  i 

March  3. 1891  k 

July  14, 1892 

March  3,1893 

Total 

4, 150, 657 

Note.— Reverted  to  the  Trea8urV:  (a)  $2.81.  (b)  $46.25.  (c)  $560.87.  (d)  35  centa.  (e)  $1,100.87,  (/) 
$3H1.06,  (g)  $1,354.17.  (h)  $2,266.34,  (i)  $4.12.  (j)  $5,500,  {k)  $2.49;  total.  $11,228.33.  Sinoe  1878  one-half 
of  the  amounts  appropriated  have  been  contributed  by  the  United  States  and  the  other  half  by  the 
District  of  Columbia. 

ABSTRACT   OF   PROPOSALS. 

Abstract  of  proposals  for  drilling  plant  for  the  fVashi'ngton  Aqueducty  received  in  response 
to  advertisement  dated  June  76*,  lS9Sy  and  opened  June  28 y  1893, 

The  Ingersoll-Sergeant  Drill  Company,  New  York,  N.  Y $3,982.30 

Contract  awarded  to  the  Ingersoll-Sergeant  Drill  Comjiany. 

Abstract  of  proposals  for  for  cite  tunnel  powder  and  exploders  for  improving  the  Dale- 
earlia receiving  reHervoir,  received  in  response  to  the  advertisement  dated  July  26,  1893, 
and  opened  August  7,  18ff-l. 


No. 


Name  and  addres.s  of  bidder. 


P'orcite  tunnel  powder  (per  pound). 


I  40  per 
I   cent. 


45  per 
cent. 


50  ptr 
cent. 


The  American  Forcite  Powder  Mann  fact  nr-  Cents.  :  Cents,  i  Cents. 

,      ingCo..New  York,  N.  v.  * 16^'  17  ■          17^ 

2  T.  Joseph  Kellj-,  Baltimore,  Md.,  gelatine 

powder,  t '  14  15  1          16 

3  i  i.  \V.  Offntt,  Washington.  D.  C.  * 19^  20  |          20^ 


60i)er 
cent. 


Cents. 
18^ 

18 
21i 


75  per 
cent. 


Cents.  , 
20^ 

23 
23i 


Ex- 
ploders 
(per  100). 


$4.  .08 


3.90 
4.58 


Rejected  as  excessive. 


t  Informal.     Bid  was  for  a  kind  of  powder  not  advertised  for. 
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JJ)ntrart  of  proposals  for  ffelatinr  tunnel  dt/namlte  and  exploders  for  improrinff  the  Dale- 
('(irlia  receiving  reserroir,  rereired  in  response  to  circular  letter  dated  Auifitst  11,  1S9S, 
and  o^ycned  August  21  j  1S9.^. 


No. 


Naino  and  addresH  of  bidder. 


Gclatino  tiiiinfd  dA'naiuiU)  (p4T  |K)iiiid).  |  _     ,_, 

_  _     .     _      ExplOQ- 

40  iM«r  '  45  iMT     r»0  yvT  '  «)  imt     75  i»er  !  *?o|i?*' 
cent.    I    rout.   ,    cent,    i    I'Oiit.   .   cent.    '  '' 


1  The  Atnorioan  Forrite  Powder  Manufactnr- 
I      in;r  Company,  New  York,  N.  Y 

2  '  Siiijill  A:  Si'hr.uler.  New  York.  N.  Y 

3 

4 


Centit.  I  Cent*.  '  CenU.     Cents.     Centt, 


I^opiiiiuo  Choniical  Oomimnv,  Wiliiiini^ton, 

Del '. ■ 

JoMci)h  W.  Willard,  Clcvolanil.  Ohio  * , 


13i 
14 


12  ! 
14i 

14^' 
15 


13 
10  ' 


14  ■ 

Hi' 
18  . 


16 
'JO 

20 
31 


$3.68 
3.90 

3.90 
4.00 


*  Not  ro('olv<Kl  until  Iho  day  aflt-r  the  day  fixed  for  opening  of  bids*. 
Contract  awanled  to  tho  American  Foreite  l*owder  Maniifaeturing  Company. 

Abstract  of  proposals  for  itciccr  bricks  and  vitrified  bricks  for  improring  the  Daleearlim 
rerciring  rcserroirf  received  in  response  to  circular  letter  dated  Sovember  i?5,  18t^,  and 
opened  December  11  j  iSOo. 


'So. 


Name  an<l  addrenn  of  bidder. 


Sewer     Vitntfed 


bricks.  I  bricks. 


.  I  — 


1 1  Charles  Ford.  WaHhington.  1).  C 

2    Ivv  Citv  IJrirk  Company,  WaMliin;;ton,  D.  C. 
a:  Fredrrick  IJrirk  WorkH."  Frederick.  .Md 


4  ,  Siivayo  File  I>rick  Company,  Keystone  Junction.  Pa 

5  :  MrMahan.  Porter  \-  Co.,  Now  Cumberland,  W.  Va. .. 
a  I  I'otomac  Terra  Coita  Company,  WaHhington,  D.  C... 


$12.60 

13.50    

14.25  I       $18.60 

S    •21. Of 

\     120.90 

•22.40 

tl7.50 


"  ItejireHsed.  1  Not  rei»r©»Hed. 

Aw.mls  wen^  made  to  tho  Frederick  Brick  Workft  and  McMahan,  Porter  &  Co.,  respectively,  their 
samples  being  tlic  best. 

Abstract  of  propomls  for  natural  hydraulic  cemtmt  for  improving  the  Valecarlia receivim§ 
reservoir^  received  in  response  to  advertisement  dated   December  IS,  1803^  and  opened 

December  2S,  ISOJ, 


Name  and  address  of  bidder.  {       Natural  hydraulic  o^ment  jier  barrel.       I    TotaL 


J.  G.  &  .T.  M.   Waters,    1045    Thirty -second 

street.  Washineton,  1).  C. 
James   II.    McGill,   908    i\    street,  AV ashing 

ton,  L).  C 


Cammack   A*    Docker,    First  and  G  streets, 

Washingrton,  I).  <'. 
The    National    Uuildins    Supply     Coni]mny, 

naltimore.  Md. 


$1.29.  Ilound  Top  cemont ;       $5,41S 

i 

$1.17,  brand  not  stated.     In  snbseqnent  :         4,914 
letter  this  bidder  8tat<»  his  brands  t4>  be 
"Cumberland  hydraulic  "and  "Cnmber-  ! 
land  Potomac. "  cements. 

$1.22,  Cum lK*rIand  hydraulic  cement 6.191 

$1.33,  Cumberland  and  Potomsc  cement 5,661 


^  lirand  iu)t  stated  at  time  of  bid;  stated  in  a  subsequent  letter. 
Contract  was  awanled  to  James  H.  McGllL 


B  B  B  2. 


INCREASlNCi    THE    WATER    SUPPLY    OF    WASHINGTON,    DISTRICT    OF 

C0LUMJ3IA. 

This  Avork  whs  ooiiimenccd  uinler  an  ai)])ropriatiou  made  in  the  act 
of  (Jon^ress  apiuovcMl  July  IT),  1882. 

Tho  ])lan  consi.sted  in  raising  the  (lam  iu  the  Maryland  Chauuel  at 
the  (heat  Kails  of  the  Potomac  to  an  elevation  of  148  feet  above  mean 
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tide  at  the  Washington  navy-yard,  and  its  extension  at  that  height 
across  Conns  Ishmd  and  the  Virginia  Channel  of  the  river;  extending 
the  Washington  Aqneduct  from  the  distributing  reservoir  above  George- 
town to  the  site  selected  for  the  new  reservoir  near  How^ard  University 
by  a  tunnel  20,(>9G.3  feet  long;  constructing  at  the  tunnel  outlet  a  new 
reservoir  of  about  300,000,000  gallons  capacity,  and  connecting  this 
reservoir  by  a  new  line  of  large  mains  with  the  existing  system  of 
w  ater  mains  in  the  city  of  Washington. 

All  operations  on  this  project  are  suspended^  and  no  work  has  been 
done  under  it  during  the  year. 

lly  reason  of  the  improvement  and  change  of  grade  of  Champlain 
avenue  by  the  District  government,  it  was  found  necessary  in  July  to 
place  a  timber  crib  8  feet  high  around  the  Champlain  avenue  shaft  of 
the  tunnel  to  the  new  reservoir  near  Howard  University. 

On  August  L'8  JSf470.90  was  paid  to  Thomas  Ready  for  a  parcel  of 
land  between  the  distributing  reservoir  and  the  intersection  of  the 
Conduit  and  Foxhall  roads,  conveyed  by  said  Ready  and  wife  to  the 
United  States  by  deed  dated  March  10,  1886,  and  the  deed  and  a  plot 
of  the  land  were  recorded  in  the  office  of  the  recorder  of  deeds  of  the 
District  of  Columbia  on  August  31,  1893.  This  payment  was  specially 
authorized  in  the  provisions  for  the  Washington  Aqueduct  in  the  act 
of  Congress  ai)proved  March  3, 1893.  , 

A  watchman  has  been  employed  during  the  year  at  the  new  reser- 
voir. His  duties  have  included  the  guarding  the  stone  at  the  mouths 
of  all  the  shafts,  except  the  one  at  Foundry  Branch,  which  is  under 
the  care  of  the  watchman  at  the  distributing  reservoir. 

The  following  is  a  list  of  the  appropriations  for  this  work,  with  date 
of  act  for  the  same : 

July  15,1882 $1,485,279.80 

July  7, 1884 87,500.00 

Mjifch  3,1885 87,500.00 

March  26.1886 5,000.00 

Alienist  4, 1886 555,000.00 

March  30,1888  . 355,000.00 

Total 2,575,279.30 

Money  statement. 


Title  of  api)ropriation. 


Jian<l  to  extend  .Knuxhiot 

Extension  of  aqtiediict 

Main  connections 

Land  lor  reBcrvoir 

('onstr)ictin<;  reiservoir  and  gatehouHe 

Water  rights  and  land  to  extend  tlain  at  (Ireat  Falls. 
Conijdetion  and  extension  of  dam  at  Great  Falls 


A  g<]jregate 


July  1, 1893, 

balance 
an expended. 


$24,  927.  74 

272,  099. 81 

1,989.18 

173.09 

80, 007.  »0 

44,  882.  04 

4,  665.  52 


429,  345.  28 


June  30, 1894. 
amount  ex- 


July  1, 1804, 
balance 


$472.90 
163.99 


1,  069. 14 


1,  706. 03 


No  estimate  for  further  api)ropriatioii  is  submitted. 


$24,  454. 84 

271,  935.  82 

1, 989. 18 

173.09 

79,  538.  76 

44,882.04 

4, 665. 52 


427,  639.  25 
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B  B  B3. 

ERECTION  OF  FISHWAYS  AT  GREAT  FALLS. 

CJiider  a  ruling  coiiceniiiig  the  act  of  July  15, 1882,  providing  for  the 
construction  of  these  lisliways,  the  Secretary  of  War  decided  that  the 
engineer  oflicer  in  charge  should  be  held  responsible  oidy  for  the  proper 
protection  of  the  aqueduct  dam  at  Great  Falls  and  the  disbursement  of 
the  funds  api)ropriated,  the  Commissioner  of  Fish  and  Fisheries  being 
responsible  under  the  act  for  the  plans  and  specifications  of  the  flsh- 
Avays  and  their  execution. 

No  work  lias  been  done  on  the  lisliways  during  the  last  fiscal  year  for 
want  of  funds.     Sections  2,  3,  4,  5,  and  0,  and  a  portion  of  the  perma 
nent  dam,  have  been  completed.    There  remains  to  be  constructed  the 
remainder  of  this  dam  and  section  1. 

The  Commissioner  of  Fish  and  Fisheries  is  of  the  opiiiioji  that  an 
additional  sum  of  87,890  Avill  be  reciuired  to  complete  the  work,  and 
requests  that  the  estimate  for  it  contained  in  my  last  annual  report  he 
submitted.  It  was  not  acted  on  by  Congress,  and  it  is  again  submit- 
ted.    Mis  letter  to  me  is  as  folloAvs: 

I  have  to  request  that  yuu  includo  in  your  estiuiatos  for  the  ensuing  fiscal  yoar  an 
item  of  $7,SiK)  for  the  coiiipletiou  of  the  Great  Falls  fishways.  The  additional 
ap])ropriati<)n  iiskcd  for  is  made  necessary,  lirst,  by  reason  of  an  increaHcd  cost  of 
sections  2  and  8  over  and  above  the  estimate;  second,  hy  reason  of  the  constniction 
of  a  permanent  deflecting  dam  which  was  found  essential  for  the  better  protection 
of  the  fishways.  and  to  obtain  eoulrol  of  the  water  supply  to  the  same;  third,  for 
the  reason  that  a  sutliciently  large  amount  is  included  to  cover  the  work  of  cleaning 
out  the  river  bed  btitwecn  the  lishways,  and  to  construct  a  tool  shed  with  Bmali 
ottiee;  and  lastly,  to  ])rovide  a  small  fund  with  which  to  repair  any  damage  to  the 
lisliways  from  the  elVects  of  the  spring  freshets  before  the  completion  of  the  perma- 
nent dellecting  dam. 

The  api)ropriations  for  this  work  to  date  are  as  follows: 

Act  of  July  ir>,  188-2 $50,000.00 

Act  of  Februarv  1,  1888 2.5,000.00 

Actof  August  5.  1892 15.000.00 

Mo ney  s (a tern e n t. 

July  1, 1803,  balance  unexpended $4, 601. 29 

June  IK),  181U.  amount  expended  during  iiscal  year 4,406.34 

July  1, 1894,  balance  unexpended 34.96 

July  1,  1894,  outstanding  liabilities 2. 98 

July  1,  1891,  balance  availalde 32.02 

Amount  deemed  necessary  by  the  Commissioner  of  Fish  and  Fisheries  for 

the  completion  of  the  work 7, 890. 00 
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Appendix  3. 

WATKK   KIGHT<   AT   liREAT   FALLS. 

A  bill  (S.  1359,  Fifty-third  Couffress,  second  Rossion)  to  amend  an  act  approved 
July  tiftocmth,  eighteen  liiiudred  and  eighty-two,  entitled  **An  act  to  increoae  the 
water  Hupply  of  the  city  of  Washington,  and  for  other  jiurposes,"  as  amended  and 
re])ortcd  froiii  the  Senate  C'onnnitteo  on  the  District  of  C  olumbia,  May  11,  1894,  with 
copies  of  rcportH  on  said  bill. 

Jiv  it  enacted  by  the  Senate  and  House  of  jRepresen ta fives  of  the  United  States  of  Amet' 
ica  in  Congrexs  aHsiinltledj  That  thii  act  entitle<l  **  An  act  to  increase  the  water  supply 
of  the  <*ity  of  Washington,  and  for  other  ])urpost*s,-' approved  July  fifteeuth,  eight- 
een hundred  and  eighty-two,  be  so  amended  as  to  enable  the  Attorney -Geueral  andthd 
S<»cri*tary  of  War,  in  the  uxerciNe  of  the  authority  therein  and  hereby  conferred  on 
them,  to'obtain  titlo  for  the  United  States,  byright  of  eminent  domain  or  otherwise, 
to  all  the  water  rights  at  and  in  the  vicinity  of  (ireat  Falls,  on  the  Potomac  River, 
the  water  so  taken  to  Ix^  used  for  any  and  all  public  pur]>o8es,  and  also  Huch  land  M 
may  be  necessary  for  these  purposes.  Within  nine  months  after  the  a]»proval  of  this 
act  the  Secretary  of  War  and  tho  Attorney-lJeueral  shall  make  a  written  8t4itement, 
sin'Cifying  by  metes  and  boun<ls  the  lands  they  may  deem  necessary  to  t;ike  for  ths 
])urposes  of  this  act,  excluding  the  lands  already  purchased  by  the  Tuited  States 
an<l  paid  for,  and  shall  tile  triplicate  originals  of  said  statement  in  thootHces  of  the 
Ti'^iister  of  dtreds  for  the  District  of  Colum1)ia,  the  county  of  Fairfax,  Virginia,  and 
the  county  of  Montgomery,  Maryland,  respectively,  and  said  filing  of  said  state- 
ment shall  be  a  taking  for  tJio  United  States  by  rightof  eminent  domain  of  the  lands 
and  waters  specified  in  saidslateuK'nt  and  of  the  wat«r  rights  appertaining  thereto, 
and  shall  vest  tho  title  to  the  same  absolutely  in  the  United  Stat-es.  If  said  state- 
ment shall  include  any  lands  or  water  rights  heretofore  taken,  or  attempted  to  be 
taken,  under  authority  of  the  act  to  which  this  is  an  amenduient,  or  otherwise,  and 
not  heri'tofore  paid  for,  the  taking  of  the  same  shall  be  treated  us  (lone  as  aforesaid 
under  this  act. 

Sec.  2.  That  if  the  Secretary  of  War  and  the  Attornt^y-tieueral  shall  agree  with 
any  of  the  owners  of  the  land  and  water  rights  taken,  or  with  any  of  the  owners  of  . 
any  lands  damaged  by  said  taking,  or  by  maintaining  tho  Government  dam  at  Great 
Falls  at  its  present  height,  or  by  raising  the  dam  to  any  height  that  may  be  deemed 
necessary  for  the  future  supply  of  the  District  of  Columbia  and  other  pnblic  pur- 
poses, n])on  the  amount  to  be  paid  therefor,  they  shall  give  such  owner  their  cer- 
tificate specifying  the  sum  to  which  he  is  entitled. 

Skc.  8.  That  the  Secretary  of  War  and  the  Attorney-(ieneral,  in  their  discretion, 
may  appoint  three  commissioners  to  appraise  the  value  of  the  land  and  of  the  water 
and  of  the  water  rights  taken,  an<l  of  the  damages  to  any  ])roperty  by  reason  of  ths 
taking,  or  by  reason  of  maintaining  said  Government  dam  at  its  present  height,  or 
by  reason  of  raising  the  dam  to  such  height  as  may  be  neces.sary  for  tho  purpose  of 
this  act.  In  making  the  valuations  tin;  aitpraisers  shall  onlv  consider  tue  present 
values  of  the  lan<l  and  water  rights,  without  reference  to  tlieir  values  for  the  iisei 
for  which  they  are  taken  under  the  ])rovisions  of  this  act.  Said  appraisement  shall 
be  for  the  guidance  and  information  of  the  Secretary  of  War  and  Attomev-General. 

Skc.  4.  That  any  person  or  corporation  owning  any  lands  or  water  riff nts  or  any 
int4*rest  in  lands  or  water  ri'^hts  taken  under  this  net,  or  who  shall  be  damaged  in 
any  way  by  the  taking  of  the  same,  or  who  shall  be  damaged  by  reason  of  the 
Government  dam  being  maintained  at  its  ])resent  height,  or  by  reason  of  raising  the 
dam  to  any  height  that  may  be  deemed  n<;cessary  for  the  future  supply  of  the  Dis- 
trict of  Columbia  and  other  public  ])nrposes,  nnty  within  six  mouths  after  the  Ant 
publication  of  the  statement  provided  for  in  section  one  of  this  act,  and  not  after- 
wards, institute  suit  against  the  United  States  in  the  Court  of  Claims  by  petition 
setting  forth  his  or  its  ownership  and  derivation  of  title  to  any  land  or  waterrights, 
or  to  any  interest  tluTcin,  embraced  in  said  stat<Mnent,  and  setting  forth  any  olaim 
he  or  it  may  have  for  damages  resulting  from  said  taking,  specifying  the  amount  of 
compensation  or  of  damages  claimed,  and  praying  judgment  against  the  United 
States  therefor ;  and  such  suit  .shall  be  heard,  tried,  and  determined  as  other  suits 
in  said  court  against  the  United  States:  Provided,  That  the  United  States  shall  be 
re^iresented  in  such  suits  by  special  legal  counstO  conspicuous  for  known  familiarity 
with  and  experience  in  the  laws  regulating  ri])ari'in  rights  and  in  hydraulics. 

Skc.  n.  That  if  any  such  claimant  has  a  suit  now  pending  in  said  court  for  com- 
pensation for  lands  or  wat«*r  rights  heretofore  taken  by  the  United  States  at  ftbs 
Great  Falls,  or  for  damages  resulting  from  such  taking,  or  resulting  from  the  eree- 
tion  of  the  Government  dnni.  or  from  maintaining  the  same  at  its  present  height^ 
such  claimant  may  tile  in  such  suit  an  amended  supplementary  petition  setting  forth 
such  additional  matters  and  things  as  he  may  deem  necessary  to  have  before  the 
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rourt  for  tlio  proper  adjudication  of  his  entire  claims,  and  such  amended  supple- 
mentary petition  having  been  filed  the' suit  shall  embra<;e  all  existing  claims  as  well 
as  those  that  may  arise  under  this  act. 

Skc.  (».  That  the  Oourtof  Claims  is  hereby  authorized  in  its  discretion  to  appoint 
three  ])ersons,  of  whom  two  shall  be  skilled  in  hydraulic  engineering,  to  determine 
as  a  board  of  referee  each  and  all  controverted  questions  of  fact,  to  be  formulated 
and  submitted  by  the  court,  arising  in  any  suit  that  may  be  brought  under  the 
authority  of  this  act,  or  to  which  it  shall  apply;  and  a  decision  of  a  majority  of 
them,  which  shall  be  rendered  within  three  months  from  the  time  of  submission 
unless  the  court  shall  extend  the  time,  shall  be  conclusive  on  all  matters  of  fact 
submitted  to  the  board  by  the  court  if  their  award  shall  be  accepted  by  the  court. 

Sec.  7.  That  the  judgment  rendered  in  any  such  suit  may  be  ai)pealed  to  the 
Supreme  Court  of  the  United  States  as  are  appeals  from  other  judgments  from  said 
Cmirt  of  Claims. 

Sec.  8.  That  as  said  lands,  water  rights,  and  waters  are  taken  for  the  use  of  the 
District  of  Columbia,  said  judgments  and  the  certificates  that  may  be  issued  by  the 
Secretary  of  War  and  the  Attorney-General,  provided  for  in  section  2  of  this  act, 
together  with  the  costs  and  expenses  incurred  by  the  Secretary  of  War  and  the 
Attorney-General  in  executing  this  act,  and  the  fees  of  the  commissioners  and  the 
referees  and  of  special  counsel  and  witnesses  on  behalf  of  the  United  States,  shall 
bo  paid  by  the  Secretary  of  the  Treasury  of  the  United  States  as  judgments  ren- 
dered by  the  Court  of  Claims  against  the'District  of  Columbia  are  now  paid. 

Sec.  9.  That  persons  under  disability  such  as  described  in  section  ten  hundred 
and  sixty-nine  of  the  Revised  Statutes  of  the  United  States  may  bring  suit  at  any 
time  within  six  months  after  disability  removed. 

Keport. 

Mr.  Proctor,  from  the  Committee  on  the  District  of  Columbia,  submitted  the  fol- 
lowing report,  to  accomi)any  S.  1359: 

The  Committee  on  the  District  of  Columbia,  to  whom  was  referred  the  bill  (S. 
1359)  to  amend  an  act  approved  July  15,  1882,  entitled,  **An  act  to  increase  the 
water  supply  of  the  city  of  Washington,  and  for  other  puq^oses,''  having  carefully 
considered  the  same,  beg  leave  to  report  as  follows: 

There  can  be  no  question  of  greater  importance  to  the  people  of  any  large  city 
than  that  of  securing  a  sufficient  supply  of  water,  pure  in  quality,  and  with  a  reserve 
in  quantity  ample  for  the  demands  of  the  future.  Here  it  is  not  merely  a  local  ques- 
tion, but  one  of  importance  to  the  whole  country  as  well.  Washington  is  the  tem- 
porary residence  of  thousands,  and  is  visited  annually  by  millions  coming  from  all 
parts  of  the  country.  The  United  States  owns  a  large  share  of  the  property.  The 
pnblic  buildings,  parks,  and  grounds,  as  a  whole,  are  the  finest  in  the  world.  The 
demand  for  new  buildings  and  other  improvements  will  be  frequent  and  imperative, 
as  the  machinery  of  government  must  continually  and  steadily  increaso  with  the 
increase  of  population  of  the  whole  country.  Whatever  concerns  the  welfare  of 
this  city,  therefore,  will  become  more  and  more  of  general  interest. 

The  present  supply  of  water  is  not  sufficient  in  quantity  or  force  for  present 
needs  ;  some  action  must,  therefore,  be  fakeii  at  once.  The  situation  is  so  fully  stated 
in  the  able  report  of  Col.  Elliot,  of  the  Corps  of  J^ngineers,  who  is  now  in  local 
charge  of  the  aqueduct  and  water  supply,  that  little  need  he  said  in  way  of  detail. 
The  riparian  and  water  rights  at  Great  Falls  are  now  owned  by  the  Great' Falls  Man- 
ufacturing Company,  the  Chesapeake  and  Ohio  Canal  Company,  and  the  United 
States.  The  extent  of  the  Government's  present  interest  is  in  dispute.  The  malu 
question  presenting  itself  to  the  committee  is  whether  to  recommend  the  taking, 
under  the  right  of  eminent  domain,  of  a  supply  for  ordinary  purposes  sufficient  for 
many  years  to  come,  or  whether  to  ac(|uire  at  once  all  the  rights  to  the  wat«r  at  that 
point,  settle  the  existing  differences  and  all  danger  of  future  controversies  about 
title,  and  end  forever  any  danger  ot  a  short  supply  and  the  continual  trouble  and 
risk  of  a  divided  ownership. 

If  an  individual  or  a  business  corporation  was  in  the  precise  situation  of  the  Gov- 
ernment, owning  a  part  of  the  water  rights,  under  the  necessity  of  a<lding  thereto  at 
once,  and  with  the  certainty  of  needing  further  additions  from  time  to  time,  there 
can  be  no  doubt  that  the  party  would  seek,  as  a  matter  of  prudence  and  common 
business  foresight,  to  acquire  the  entire  water  right  before  extensive  improvements 
-were  made  by  the  other  o\Nner8  which  would  greatly  enhance  the  cost.  And  in  this 
case  what  would  be  good  poli<'y  for  an  individual  or  private  corporation  would  be 
the  more  so  for  the  Government  by  reason  of  the  certainty  of  continuing  and  increas- 
ing requirements.  The  supply,  to  be  sure,  is  much  larger  than  will  be  needed  for 
aqueduct  purpopes,  so  far  as  can  be  foreseen,  but  even  for  this  purpose  alone  your 
committee  Ixdieve  that  it  would  be  wise  to  control  it  all. 
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But  there  in  niiotbcr  poiut  worthy  of  consideration,  and  that  is  tkA  rapidly  increas- 
inj^  tendency  toward  municipal  control  of  certain  matters  of  public  necessity  and  con- 
venicnco  in  whicli  the  entire  ])ooplc,  all  classes  and  conditions,  have  substantially  an 
equal  interest.  In  our  early  history  turnpikes,  owned  hy  private  corporations,  wers 
common ;  toll  bridges  the  rule,  and  towns  and  cities  often  obtained  their  water 
supply  from  private  c<mipanies.  Now,  turnpikes  and  toll  bridges  are  relics  of* the 
past;  the  water  HU])i)ly  in  lar^j^e  towns  is  almost  without  exception  now  furnished  by 
the  municipality,  and  street  li<;hting  by  the  city  is  already  being  considcrcil  and 
a<iopted  to  quite  an  extent.  Whethrr  it  is  not  feasible  and  economical  for  cities  to 
generate  and  supi)ly  l)y  electricity  heat  as  well  as  light,  is  a  (xncstion  already  mooted. 
If  generally  adopted  within  twenty-live  years  it  would  be  no  stranger  than  the  prog- 
ress of  the  last  (piarter  of  a  century.  But  laying  this  possibility  aside,  the  matter 
of  lij^htingis  a  ])re8ent  issue,  and  one  of  greater  importance  in  this  city  than  in  any 
other  on  account  of  the  largo  number  of  buildings  to  be  lighted  at  public  expense. 

Already  several  measures  providing  for  Ciovemment  ownership  ox  alighting  plant 
have  })een  proposed. 

All  th(^  area  of  more  than  100  fci*i  elevation  above  low  water  at  the  navy-yard  is 
now  su)>plied  by  pumping,  and  for  want  of  sufficient  pressure  all  above  75  feet  will 
probably  soon  require  it.  The  lino  of  100  feet  elevation  runs  in  the  vicinity  of 
Florida  avenue,  and  of  75  feet  in  the  vicinity  of  Massachusetts  avenne,  vest  of 
Eleventh  street.  The  time  can  not  be  far  distant  when  a  large  majoritv  of  the  resi- 
dences will  be  elevated  above  this  line.  The  vicinity  of  Tenallytown  has  an  eleva- 
tion of  nu)re  than  400  feet  above  low  tide.  The  pumping  is  now  done  at  the  pnmp 
house  on  U  str<'et,  between  Sixteenth  and  Seventeenth,  at  a  large  expense^  ana  this 
expense  will  ho  constantly  increasing  as  higher  lands  about' the  city  are  bnilt  np 
and  hi<;her  buildings  constructed.  It  might  bo  done  with  great  saving  for  the 
future  by  t'leetrieity  g<'n<»rated  by  the  water  power  at  Great  Falls. 

If  the  entire  ])ower  at  Oreaf  Falls  is  acquired,  we  believe  it  will  be  ample  for 
electric  lighting  and  ])umping  pur])oses  for  the  city.  The  Great  Falls  Power  Com- 
pany have  very  recently  obtained  new  charters  from  the  legislatures  of  Virginia 
and  Maryland.  Their  ])urposo  is  evidently  to  develop  the  power  and  snppiy  it 
directly,  or  through  other  e()ni])anies.  to  the  city  for  lighting  and  other  purposes. 

Th(Te  are  noimprovenu^uts  now  at  Great  Falls,  except  the  aqueduct  dam.  built  and 
owned  by  tlie  I'nited  States.  If  theCiovornment  is  ever  to  acquire  control  it  should 
be  done  before  any  out  lay  is  made  by  the  other  owners.  Such  outlay  must  be  to  them 
a  (piestionabh;  investment,  in  view  of  tho  fact  that  the  Government  is  sure  to  require 
an  increased  su)>])ly  from  time  to  time  in  the  future,  thus  endangering  the  busineM 
of  tlie  power  <(>m]>any  and  destroying  or  greatly  lesseningthe  value  of  {heir  improve* 
ments,  with  the  risk  that  they  may  not  bo  sutlicientlv  recompensed.  Tour  committee 
are,  therefore,  of  the  opinion  that  all  the  water  and  riparian  rights  at  Great  Falls  nec- 
essary for  tho  control  and  use  of  the  entire  power  should  be  acquired  at  this  time; 
that  it  will  be  a  wise  economy  to  do  so;  that  ownership  in  part  by  the  United  States 
and  in  ]>art  by  ]»rivate  business  corporations  is  a  relation  unwise  and  unsafe  for  the 
(Government,  and  slioultl  bo  terminated  at  once;  that  the  other  owners  can  afford  to 
surn^nder  their  rights  now  on  much  better  terms  for  the  Government  than  after  tiiey 
have  made  th(>ir  improvements,  and  that  no  outlay  of  money  can  contribute  more 
than  this  to  th<^  future  welfare  of  tho  capital  of  the  country. 


Office  of  the  Chief  of  Engineers,  U.  8.  Abxt, 

Washington,  Z>.  C.,  March  S4y  1894* 

SiK:  I  have  the  honor  to  return  herewith  S.  1.^59  (Fifty- third  Congress,  second 
session),  "A  hill  to  amend  an  act  approved  July  15, 188!2,  entitled  'An  act  to  increase 
tlni  water  supplv  of  the  eity  of  Washington,  and  for  other  purposes,'"  with  letter  of 
the  Connnittte  on  tho  Distriet  of  Columbia,  U.  S.  Senate,  of  March  9,  1894,  and 
other  i)a]>eis  referred  to  this  oHice  therewith. 

Attention  is  invited  to  the  remarks  herewith  of  Col.  G.  H.  Elliot,  Corps  of  Engi* 
neers,  in  immediate,  charge  of  the  Washington  Aqueduct,  and  to  the  amendmentsof 
the  bill  reeoumiended  by  that  officer.  Certain  of  these  amendments  are  indicated 
in  Copy  A  of  the  bill,  herewith. 

I^ut  Col.  Klliot  states  that  it  is  not  ap])arcnt  that  the  bill  thus  amended,  having 
become  a  law,  would  authorize  tho  use  by  tho  United  States  of  water,  acquirea 
under  the  bill,  for  actuating  hydraulic  machinery  (turbines)  located  below  the  falls, 
and  also  suggests  additional  amendments  looking  to  the  taking  of  all  of  the  water 
flowing  at  (ireat  Falls.  These  additional  amendments  are  indicated  on  Copy  B  of 
the  bill,  herewith. 

I  concur  in  the  reeoniniendation  that  tht^  bHl  be  amended  as  indicated  on  Copy  B, 
and  further  recommend  that,  if  the  liill  is  to  hecoine  a  law,  it  shall  be  so  worded  ■■ 
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to  enable  the  United  States  not  only  to  accfuire  title  to  all  lands  and  water  rights  at 
and  in  the  vicinity  of  the  Great  Falls,  bnt  also  to  nse  the  water  so  taken  to  nctuat>e 
machinery  located  anywhere,  in  connection  with  the  pnblic  service  of  the  I)istrict 
of  Colunihia. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brigadier- General,  Chief  of  Engineers. 
Hon.  Daniel  S.  Lamont, 

Secretary  of  War, 


Offick  of  the  Washington  Aqueduct, 

Washington,  I).  C.\  March  20,  1894, 

General:  In  respect  of  bill  S.  1359,  Fifty-third  Congress,  second  session.  '^\  bill 
to  amend  an  act  approved  .Inly  15,  18i82,  entitled  An  act  to  increase  the  water  sup- 
ply of  the  city  of  Washington,  and  for  other  purposes,"  which  you  sent  me  on  the 
dth  instant  for  report  (E.  1).  5250-1894),  I  beg  to  state  as  follows:  • 

The  bill,  it  will  have  been  observed  was  introduced  into  the  Senate  *'by  request." 
It  r<'late8  exclusively  to  land  and  water  rights  at  Great  Falls,  and,  while  it  is  in 
nioht  respects  an  excellent  bill,  there  are  certain  amendments  that  should  be  made  in 
the  interests  of  the  I'nited  States  and  the  District  of  Columbia,  which  is  required  to 
pay  one  half  of  whatever  sums  are  to  be  expended  for  the  purchase  of  these  land 
and  water  rights. 

The  act  of  July  15,  1882,  provided,  among  other  things,  for  the  acquisition  by  con- 
denniation  of  the  outstanding  title,  if  any,  to  the  land  necessary  for  a  dam  across 
the  Potomac  River  at  Great  Falls,  including  the  land  then  occupied  by  the  dam,  the 
land  required  for  the  extension  of  the  dam  across  Conns  Island  to  and  upon  the 
Virginia  shore  and  the  land  on  which  the  gatehouse  stands.  The  act  provided 
also  for  the  acquisition  of  certain  unspecified  water  rights,  and  contained  an  appro- 
priation of  $45,000  to  ])ay  for  all  of  these  lands  (except  the  land  occupied  by  the 
gatehouse,  which  was  not  provided  for),  and  for  the  water  rights  in  the  following 
Item : 

**To  ]»ay  for  water  rights  and  land  necessary  to  extend  dam  at  Great  Falls  to  the 
Virginia  shore,  forty- five  thousand  dollars." 

Toe  act  also  contained  the  following  item : 

**  For  work  and  mat^ri.il  to  complete  the  dam  at  Great  Falls  to  the  level  of  one 
bund  red  and  forty -eight  feet  above  tide,  and  extend  the  same  to  the  Virginia  shore, 
one  hundred  and  forty-five  thousand  one  hundred  and  fifty -one  dollars." 

The  proceedings  to  be  had  in  condemnation  were  prescribed  as  follows: 

**  When  the  map  and  survey  are  completed,  the  Attorney-General  shall  proceed  to 
ascertain  the  owners  or  claimants  of  the  premises  embraced  in  the  survey,  and  shall 
canse  to  be  published,  for  the  space  of  thirty  days,  in  one  or  more  of  the  daily  news- 
pa{»er8  i>ubli8hed  in  the  District  of  Columbia,  a  description  of  the  entire  tract  or 
tmcts  of  land  embraced  in  the  survey,  with  a  notice  that  the  same  has  been  taken 
for  the  nses  mentioned  in  this  act,  and  notifying  all  claimants  to  any  portion  ofsaid 

S remises  to  file,  within  its  period  of  publication,  in  the  Department  of  Justice,  a 
escription  of  the  tract  or  parcel  claimed,  and  a  statement  of  its  value  as  estimated 
by  the  claimant.  On  application  of  the  Attorney -General,  the  chief  justice  of  the 
flnpreme  court  of  the  District  of  Columbia  shall  appoint  three  persons,  not  in  the 
employ  of  the  Government  or  related  to  the  claimants,  to  act  as  appraisers,  whose 
dnty  it  shall  be,  upon  receiving  from  the  Attorney-General  a  description  of  any  tract 
or  parcel,  the  ownership  of  which  is  claimed  separately,  to  fairly  and  justly  value  the 
same  and  report  such  valujition  to  the  Attorney -General,  who  thereupon  shall  upon 
being  satisfied  as  to  the  title  of  the  same,  c<Huse  to  be  offered  to  the  owner  or  owners 
the  an'ouut  fixed  by  the  appraisers  as  the  value  thereof;  and  if  the  offer  be  accepted 
then  upon  the  execution  of  a  deed  to  the  United  States  in  form  satisfactory  to  the 
Attorney-General,  the  Secretary  of  War  shall  pay  the  amount  to  such  owner  or 
owners  from  the  appropriation  made  therefor  in  this  act. 

**  In  making  the  valuation  the  appraisers  shall  only  consider  the  present  value  of 
the  land  without  reference  to  its  value  for  the  uses  for  which  it  is  taken  umler  the 
provisions  of  this  act. 

•*The  appraisers  shall  each  receive  for  their  services  five  dollarH  for  each  day's  actual 
fler\"ice  in  making  the  said  appraisements. 

**  Any  person  or  corporation  having  any  estate  or  interest  in  any  of  the  lands 
embrace<i  in  said  survey  and  map  who  nhall  for  any  reason  not  have  been  tendered 
payment  therefor  as  above  provitled  or  who  Hhall  have  declined  to  accept  the  amount 
tendered  therefor,  and  any  person  who,  by  reason  of  the  taking  ofsaid  land,  or  by 
the  constrnction  of  the  works  hereinafter  directed  to  be  constructed,  shall  be 
directly  injured  in  any  property  right,  may,  at  any  time  within  one  year  from  the 
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l)ul.>licati(ni  of  notice  l»y  till' Attorney -General  as  above  provided,  file  a  petition  in 
tlie  Court  of  Claims  of  the  I'uited  States  setting  forth  LIm  ri^lit  or  title  aud  the 
anioiuit  elainicil  by  him  as  damage  for  the  property  taken  or  imury  sustained;  and 
tlie  8aid  court  sliall  hear  aud  adjudicate  such  claims  in  the  same  manner  an  other 
cbiims  against  the  United  States  Jirc  now  by  law  directed  to  be  heard  and  adjudi- 
cated therein:  ProvidaL  That  the  eourt  shall  make  such  special  rules  in  respect  to 
such  eases  ns  shall  secure  their  hearing  and  adjudication  with  the  least  possible 
dehiy." 

Tlic  act  also  eontaiued  the  following  reciuiremcnts : 

'Mudgnieut  in  favor  of  such  claimants  shall  )»e  paid  as  other  judgments  of  eaid 
court  arc  now  directed  to  be  paid;  and  any  chiimant  to  whom  a  tender  shall  have 
been  made  as  hcreiu)>eforc  authorized  and  who  sliall  have  declined  to  accept  the 
same,  shall,  unless  he  recover  an  amount  greater  than  that  so  t^^adcred,  be  taxed  with 
the  entire  cost  of  the  proceeding.  All  claims  for  value  or  damages  on  account  of 
ownership  of  any  interest  in  said  premises,  or  on  account  of  iiyury  to  a  property 
right  by  the  construction  of  said  works,  shall,  unless  a  jietition  for  the  recovery 
thereof  bo  lib  d  within  one  year  from  the  date  of  the  tirst  publication  of  notice  by 
Uie  Attorney-General  as  above  tlireeted,  be  forever  barred :  Proridedy  That  owuersor 
elaimants  laboring  under  any  of  the  disabilities  defined  in  the  statute  of  1  imitations 
of  the  District  of  C'(dumbia  may  tile  a  petition  at  any  time  within  one  year  from  the 
removal  of  the  disability. 

'•I'pon  the  publication  of  the  notice  as  above  directed,  the  Secretary  of  War  may 
tiike  possession  «if  the  ]>reniises  embraced  in  the  survey  and  map,  aud  ]>roceed  with 
the  constructiousherein  authorized;  and  upon  ])ayment  being  made  therefor,  or  with- 
out ])aynieut,  upon  the  expiratiim  of  the  times  al>ove  limited  without  the  filing  of  a 
l>etiti()n,  an  absolute  title  to  the  i)remi8e8  shall  vest  in  the  United  States." 

The  dam  w;:s  extended  and  ('omi)letcd  as  specitied  in  the  vears  188l-'8.»  at  a  cost  of 
about  $14(),(H.)(). 

1  was  not  i)laeed  in  charge  of  the  aiiuednct  till  several  years  aft-erwards,  but  it  can 
be  stated  that  neither  the  laud  occupied  by  the  dam,  which  was  taken  by  the  right 
of  eminent  domain,  nor  the  water  rights  have  been  paid  for. 

The  following  claims  for  the  land  and  water  riglits  taken  and  the  daniagea  n*salt- 
ing  Ironi  the  tJiking  were  lilcd: 

riie  (  hesapiake  and  Ohio  Canal  (.\)m]tany,  by  Lewis  C  Smith,  president,  a  claim 
lor  Jr60(),lM><). 

The  (ireat  Falls  Manufacturing  Company,  by  Henjamin  F.  Hutler,  president. 

The  claims  of  this  eonipany  were  statod  in  the  following  t4)rms: 

"If  the  condenniation  1>e  for  all  of  its  water  rights,  the  company  estimates  its 
daninge  at  ^l.(KK),!)(H)  and  rlaims  this  amount. 

*^li  th<>  condenniation  b(^  for  on<'-half  of  saiiL  riglits,  then  the  company  claims 
$5(;0.(:(il). 

"If  the  Cnited  States  shall  consent  to  let  the  company  draw  from  the  dam  the  sur- 
plus and  unns(-d  water  aud  shall  }»rovidc  the  means  for  such  drawing,  a  further 
reduction  of  the  cljiini  will  be  made." 

1  send  herewith  a  ])lat  explanatory  of  this  re])t)rt,  in  which  1  shall  endeavor  to 
<lra\v  attention  to  the  great  importance-  of  a  earelui  and  cautious  <*on8ideration of 
the  bill. 

The  plat  >hows  Conns  Island,  the  Maryland  and  Virgiuia  channels  separated  by 
it.  ::nd  the  site  of  the  dam,  about  3.000  feet  long,  as  it  now  exists,  extending  ftom 
shoKr  to  shore  ol"  the  river. 

'1  he  tlam  as  it  was  at  the  date  of  the  passage  of  the  act  extended  out  ftt>m  the 
Miiiyland  shore  ot  the  river  abo\e  the  falls  and  below  the  iiit:ike  of  the  Washington 
A(|neduct.  acros.-.  the  Marylantl  channel  to  the  shtu'e  of  C-onns  Island,  and  waa  1,084 
feet  long.  Tlii^  necessity  of  tin;  extension  of  the  dam  provided  for  in  the  act  arose 
from  the  fact  that  by  r<>ason  of  its  narrow  width,  shallow  depth,  and  its  obstmc- 
tions,  the  Maryland  channel  was  found  to  be  inade([uate  to  furnisli  to  the  aquedact 
all  the  water  reciuired  to  meet  the  increasing  demands  ni)on  it. 

The  land  taken  under  the  act  mainly  consisted  of  a  narrow  strip  extending  finnn 
the  nudium  jUum  oi/huc  of  the  Virginia  channel  to  the  western  shoreof  Conns  Island; 
thence  across  Conns  Island  to  the  eastern  shore;  thence  to  the  meiUumfilmm  a^aaeof 
the  Maryland  channel.  The  strip  did  not  extend  from  the  medium  ftlum  Offaae  of  the 
Virginia  channel  to  the  Virginia  short;  for  the  reason  (see  the  jdat)  that  the  United 
States  was  already,  from  1851,  a  ri])arian  owner  at  the  Virginia  end  of  the  proposed 
extension  of  dam. 

There  was  also  included  in  the  taking  a  small  triangular  portion  of  the  bed  of  the 
A  ir;!:inia(  iiannel  between  the  mtdiuni  Jihnn  aqnuioi'tlw,  clmnneland  the  Virginia  shore 
that  was  not  covcn'd  by  the  riparian  right  of  the  I'nited  States  as  an  owner  on  that 
shore,  tiic  lot  on  which  the  gate  bous<'  stands,  and  also  the  land  on  the  Maryland 
shore  below  this  lot,  extending  to  the  shore,  and  covering  in  addition  that  part  of 
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the  river-bed  sit©  of  the  Maryland  end  of  the  old  dam  that  was  not  already  the  prop- 
erty of  the  Tuited  States. 

The  area  of  the  land  taken  is  in  all  about  21  acres.  Of  this  about  8|  acres  are  on 
Conns  Island;  about  2|  acres  are  on  the  Maryland  shore;  about  7  acres  are  on  the 
bed  of  the  Potomac,  in  the  Virj^inia  channel,  and  about  2|  acres  are  on  the  bed  of 
the  Potomac,  in  tlie  Maryland  channel — in  other  words,  about  one-half  of  the  entire 
area  is  covered  by  water. 

Great  Falls  is  a  scries  of  rapids  in  the  river,  extending  about  one-half  or  three- 
fourths  of  a  mile,  in  the  course  of  which  the  river  falls  about  70  feet.  It  is  about 
16  miles  above  Washinjijton.  The  eastern  shore  of  the  river  is  in  Montgomery 
County,  Md.,  and  the  jurisdiction  of  Maryland  extends  to  the  western  shore,  which 
is  in  Fairfax  County,  Va.  The  three  principal  owners  of  the  lands  adjacent  to 
Great  Falls  are  the  Great  Falls  Manufacturing  Company,  the  Chesapeake  and  Ohio 
Canal  Company,  and  the  United  States.  A  fairly  good  estimate  may  be  formed  of 
the  extent  of  their  respective  ownerships  by  an  inspection  of  the  plat  and  compar- 
ing the  lengths  of  the  mainland  and  island  shores  owned  by  them. 

The  only  existing  improvement  of  water  rights  at  the  falls  is  the  aqueduct  dam 
built  by  tne  United  States. 

Conns  island  is  above  the  falls  proper.  It  is  about  3,500  feet  long,  about  1,000 
feet  wide  at  the  widest  place,  ard  about  670  feet  wide  at  the  place  near  the  foot  of 
the  island  where  it  is  crossed  by  the  extension  of  the  aquoauct  dam.  Its  axis  is 
about  parallel  with  the  thread  of  the  current  of  the  river,  which  at  the  falls  runs 
about  due  south.  The  island  is  low  aud,  where  it  is  crossed  by  the  extension  of  the 
dam,  rocky.  It  is  cut  up  by  numerous  channels,  and  the  major  part  of  the  entire 
island  is,  during  ordinary  spring  freshets,  overflowed  by  the  river. 

The  island  is  unimproved  and  uninhabited.  The  land  is  of  but  little  value,  if  any. 
As  a  riparian  owner,  the  Great  Falls  Manufacturing  Company  claims  an  interest  in 
the  water  that  flows  both  in  the  Maryland  and  Virginia  channels,  and  it  is  this 
ownership  that  has  been  the  basis  of  litigation  and  of  claims  against  the  United 
States  for  thirty  years.  The  United  States  is  a  riparian  owner  opposite  Conns 
Island  both  on  the  Virginia  and  Maryland  shores,  and  if  the  assumption  that  the 
proportion  of  right  of  control  of  the  water  flowing  in  an  unnavigable  channel,  held 
Dy  each  of  two  opposite  riparian  owners,  does  not  depend  on  the  relative  lengths  of 
their  shore  lines  be  correct,  then  it  would  appear  that  the  United  St<ite8  ha8.as  much 
of  the  right  of  control  of  the  water  flowing  on  dftch  side  of  Conns  Island  as  have 
the  owners  of  the  island. 

Land  on  the  Maryland  shore  at  Great  Falls  may  be  worth  $200  an  acre,  but  not 
more.     I  am  told  that  land  on  the  Virginia  shore  is  worth  from  $20  to  $30  an  acre. 

I  invite  attention  to  the  following  important  points  in  the  act  of  July  15,  1882, 
and  in  Senate  bill  1359. 

(1)  The  amount  authorized  by  Congress  to  be  expended  under  the  act  is,  for  land 
aud  water  rights  at  Great  Falls,  limited  to  $45,000. 

The  amount  that,  for  the  same  object,  may  be  expended  under  the  provisions  of 
the  bill  if  enacted  in  its  present  form,  and  if  the  prices  for  the  land  and  the  water 
ri|;hts  can  be  a^eed  on  with  the  owners,  is  apparently  unlimited.  In  the  cases 
where  there  be  no  agreemeni  the  owners  may  institute  suits  in  the  Court  of  Claims, 
and  the  judgments  of  the  court  are  apparently  to  be  paid  without  limit  by  the 
Treasury  Department. 

(2)  The  act  contains  the  following  provision: 

"In  making  the  valuation  the  apppaisers  shall  only  consider  the  present  value  of 
the  land  without  reference  to  its  value  for  the  uses  for  which  it  is  taken  under  the 
provisions  of  this  act." 

Therti  is  no  such  provision  in  the  bill,  but  for  the  reason  that  the  value  of  its 
-water  supply  to  Washington  or  any  increase  thereof  is  inestimable,  there  being  no 
Bt^ndard  of  values  that  can  properly  bo  applied  to  it,  I  think  it  important  that  a  pro- 
vision similar  to  the  foregoing  should  be  applied  to  the'water  rights  as  well  as  the 
land  at  Great  Falls  to  be  taken  under  the  terms  of  the  bill. 

(3)  The  bill  requires  tliat  the  land  aud  water  rights  at  Great  Falls  are  to  be  taken 
to  the  extent  that  maj'  be  deemed  '*  necessary  for  the  present  and  future  supply  of 
said  District  of  Columbia,  the  water  so  taken  to  be  used  for  any  and  all  purposes." 
This  is  not  contained  in  the  act  which  the  bill  proposes  to  amend.  The  present  sup- 
ply to  the  city  is  about  45.000,000  gallons  per  diem.  If  provision  is  to  be  made  for 
future  S!ip])ly,  either  in  this  bill  or  elsewhere,  the  amount  should,  I  think,  bo  stated 
at  200,000,000  jjallona  per  diem.  This,  for  the  reason  that  from  computations  that 
I  made  after  the  last  census  of  Washington  (1890),  I  found  the  supply  per  diem  per 
capita  to  be  about  200  gallons,  and  I  am  of  the  opinion  that  if  we  are  now  to  make 
arrangements  for  all  time  provision  should  be  made  for  not  less  than  1,000,000 
inhabitants. 

(4)  The  bill  provides  (section  2)  that  in  cases  of  agreement  with  the  owners  as  to 
the  prices  of  land  and  water  rights  taken,  and  where  there  be  disagreements  in  cases 
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of  jiiflgments  renderecl  by  the  Court  of  Claims,  the  officials  specificcl  in  the  bill 
'^sliall  have  aiitliority  to  enter  into  contracts  witli  the  owners  of  the  land  n^Jacenfi 
to  the  Great  Fallt^,  respectively;  to  secure  to  the  latter  the  right  to  use,  and  facilities 
for  U8in<^,  so  uuich  of  the  water  of  the  Potomac  as  may  not  be  taken  as  aforesaid  and 
nseil  by  the  United  States.  And  to  this  end  they  may  authorize  or  permit  such 
structures  to  be  made  as  may  be  necessary  and  the  value  of  any  righte  tuns  granted 
shall  be  received  in  part  payment  of  tlie  laud  and  water  rights  taken  as  aforesaid/' 

There  is  nothing  referring  to  these  contracts  in  the  act,  and  it  isditilcnltto  under- 
stand  the  full  moaning  and  intention  of  this  provision.  Whatever  they  may  be,  it 
seems  to  be  clear  that  the  bill  contemplates  that  the  United  States  shall  secure  to  the 
owners  of  laud  at  Great  Falls  the  facilities  for  using,  as  well  as  the  right  to  nse,  all 
of  the  flow  of  the  Potomac  that  may  not  be  taken  and  used  by  the  United  States. 

Let  U8  suppose,  for  instance,  that  the  United  States,  for  itself  and  the  District  of 
Columbia,  "takes"  under  the  provisions  of  the  bill,  that  is  to  say,  acqnires  by  an 
exercise  of  the  right  of  eminent  domain  the  right  to  take  200,000,000  gallons  of 
water  per  diem.  The  ([uautity  that  may  be  '*  taken  and  used"  is  different.  It  is 
the  quantity  sent  down  and  to  be  sent  down  to  Washington  through  the  aqnednct 
and  future  additions  to  the  aqueduct.  It  will  increase  from  year  to  year,  and  the 
bill  contemplates  such  increase  without  additional  compensation  to  txie  owners  of 
the  land  and  water  rights,  up  to  the  limit  of  the  quantity  "taken." 

1  can  best  explain  the  point  I  wish  to  make,  in  respect  of  this  part  of  the  bill,  by 
figures. 

In  a  suit  against  the  United  States  for  damages  in  the  sum  of  $500,000  by  the  Great 
Falls  Manufacturing  Company,  as  owners  of  Conns  Island  (in  which  Judgment  wu 
rendered  iu  1879  against  the  United  States  for  $15,692),  it  was  agreed  on  by  connsul, 
and  accepted  by  the  court,  that  the  low-water  flow  of  the  Potomac  should  be  statetl 
nt  1,0G5  cubic  feet  ))cr  second,  say  700,000,000  gallons  per  diem.  Excluding  the  timifS 
of  freshets,  the  average  flow  luay  bo  said  to  be  at  least  6,500,000,000  gallons  per  diem. 
In  times  of  very  high  water  and  freshets  it  is  much  greater,  and  in  the  flood  of  19^ 
it  was  afthe  rate  ])r()bably  of  not  less  than  305,650,000,000  gallons  per  diem.  * 

Assuming,  for  illustration,  that  the  quantity  of  water  now  "taken  and  need"  by 
the  United  States  is,  say,  45,000,000  gallons  per  diem,  and  that  the  quantity  to  be 
** taken"  under  the  provisions  of  the  bill  l>e  200,000,000  gallons  per  diem,  the  bill 
would  re(|nire  that  the  United  States  shall  secure  to  the  owners  of  the  lands  a4j^ 
cent  to  the  falls  tlie  facilities  for^ using  (and  also  the  right  to  use)  the  following 
quantities  of  water  per  diem: 

l>uring  low- water  flow,  say.  655,000,000  gallons  now,  decreasing  to  500,000,000  iral* 
Ions  when  the  limit  of  the  quantity  *'  taken,''  say,  200,000,000  gaflonsper  diem,  shall 
be  renched. 

During  average  flow  (excluding  freshets),  say,  6,455,000,000  gallons  now.  decreasing 
to  6,300,000,000  gallons  when  the  above-mentioned  limit  shall  be  reached. 

To  these  fpiantities  sliould  be  added  the  constantly  varying  (decreasing)  differenoe 
between  the  quantity  of  water  "  taken  "  and  the  (luantity  of  water  "used,"  the  lat- 
ter ([uantity,  as  said  before,  being  at  this  time,  say,  45,0(X),000  gallons  per  diem. 

To  '* secure  "  to  the  owners  of  the  land  and  water  rights  at  Great  Falls  the  fiftcili- 
ties  for  using  the  remainder  of  the  flow  of  the  Potomac  (whether  this  remainder  be, 
as  it  would  be,  more  than  two-thirds  of  the  low-water  flow  and  abont  97  per  cent 
of  the  aver.'ige  tlow),  may  mean  either  to  provide  those  facilities  and  keep  them  in 
repair  t  or  to  make  the  fa<'ilities  certain. 

The  explanatory  words  "authorize  and  permit"  in  the  next  sentence  seem  to  pre- 
clude the  first*of  these  meanings;  but  if  it  shcmld  be  hold  to  be  the  trne  one^  the 
United  States  would  either  be  obliged  to  make  a  cut  or  cuts  in  the  aqueduct  dam 
through  which  this  remainder  could  be  <lrawn,  or  to  construct  a-  dam  below  the 
aqueduct  dam  to  collect,  and  from  behind  which  could  be  transmitted  to  the  msnn- 
fa<tories  and  other  works  below  the  falls  the  water  flowing  over  the  a(|uednct  dam. 
The  flrst  of  these  would  be  inadmissible,  for  the  reason  that  any  cut  or  cnts  in  the 

'Prof.  Habb,  American  Society  Civil  Engineers,  of  the  Oeological  Survey,  in  a 
paper  on  the  Hydrography  of  the  Potomac  Basin  ( 1891),  gives  the  followinfif  averages 
of  flow  of  the  Potomac  at  (^reat  Falls.  His  statements  are  in  cubic  feet,  and  I  have 
reduced  them  to  gallons: 

Arerafje  flow  of  the  Potomac  at  Great  FallSj  in  gallont  per  diem. 

1886 8.107,128,000  ,  1889 21,327,624,000 

1887 7,698,210,000^  18JK) 13,846,461,000 

188S 9,956,020.000  ■  1891 17, 44»,  ai4, 000 

1 1n  the  claim  of  the  Oreat  Falls  Manufacturing  Company  (see  ante)  are  the  fol- 
lowinir  words:  "If  the  United  iStates  *  ■*  *  shall  provide  the  means  for  sach 
drawing." 
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aqnetlnct  dam  would  impair  and  make  irregular  the  supply  to  the  city  through  the 
aqueduct.  To  coustmct  across  the  Virginia  Channel  a  dam  below  the  aqueduct  dam 
would  cost,  say,  $150,000. 

The  second  supposed  meaning  being  adjudged  the  true  one,  the  word  "secure" 
would  simply  have  reference  to  the  manner  of  drawing  up  the  contract  referred  to 
ill  tlie  section. 

The  closing  words  of  section  2,  viz,  **and  the  value  of  any  rights  thus  granted" 
to  the  owners  of  the  laud  and  water  rights  "shall  be  received  in  part  payment  of 
laml  and  water  rights  taken  as  aforesaid,''  are  diiiicult  to  understand.  It  requires  a 
quantity  to  bo  deducted  from  another  quantity  less  than  itself. 

The  value  to  each  of  the  owners  of  the  water  rights  at  Great  Falls  is  the  value  of 
his  share  of  the  water  of  the  river  dowing  at  that  point,  and  may  bo  stated  at  a  rate 
per  1,<KJ0,000  gallons  per  diem.  The  share  may  be  Uoed  by  its  owner  for  a  supply  for 
domestic  purposes,  or  for  power,  or  for  both,  or  he  may  sell  it.  Tlie  value  of  the 
land,  a]>art  from  the  value  of  the  water  rights,  is  its  value  for  sites  of  manufactories 
below  the  falls;  for  sites  of  dwellings  for  workmen  and  others,  and  for  the  location 
of  canals  leading  from  the  head  of  the  falls  to  the  works. 

In  the  case  supposed,  the  United  States  '*  takes"  under  the  operation  of  section  1 
of  the  bill,  that  is,  secures  a  right  to  take,  a  water  supply  for  a  population  of  1,000,000 
inhabitants,  say,  200,000,000  gallons  per  diem.  This  is  the  "water  right  taken." 
The  United  States  also  "takes"  about  21  acres  of  land,  about  one-half  of  it  being  in 
the  bed  of  the  Potomac  and  the  other  half  being  a  rocky  and  uncultivable  strip 
acro88  Conns  Island.     This  is  the  "  land  taken." 

1  he  words  "  rights  thus  granted,"  near  the  end  of  section  2,  refer  to  the  right  to  be 
secured  to  the  owners  of  the  land  by  the  United  States  of  using,  as  has  just  l»een 
explained,  the  remainder  of  the  flow  of  the  Potomac,  say  two-thirds  of  the  low- 
water  flow  and  about  97  per  cent  of  the  average  flow.  The  value  of  the  water  per 
l,(^,C0O  gallons  per  diem  (whether  it  be  the  water  to  be  taken  by  the  United  States, 
or  the  remainder  to  be  secured  to  two  of  the  owners  of  the  falls — the  third  owner 
being  the  United  States)  should  be  same  in  each  case,  but  in  section  2  it  is  said  "  the 
value  of  any  rights  thus  granted  shall  be  received  in  part  payment  of  the  land  and 
water  rights  taken."  The  value  of  the  water  "rights  thus  granted,"  is  immensely 
8a)>erior  to  the  value  of  the  "  water  right  taken,"  as  may  be  seen  by  comparing  the 
quantity  of  water  "  granted"  with  the  quantity  of  water  "  taken,"  and  the  difficulty 
of  understanding  what  is  intended  by  requiring  that  the  value  of  the  former  shall 
he  received  in  part  payment  of  the  latter  is  not  explained  by  the  fact  that  in  addi- 
tion to  the  "  water  rigtiu  taken"  there  was  "land  taken,"  for,  being  above  the  falls, 
the  land  is  not  valuable  for  any  of  the  purposes  just  mentioned,  and  apart  from  its 
water  rights  it  is  certainly  not  worth  more  than  $1,000. 

If,  under  the  terms  of  the  bill,  all  of  the  water  rights  at  Great  Falls,  that  is  to  say, 
the  entire  flow  of  the  Potomac,  could  be  "  taken  "  oy  the  United  States — provision 
being  made  that  all  the  wat«r  notrecinired  by  the  United  States  should  bo  "  granted" 
back  to  the  owners  of  the  water  rights — the  intention  of  section  2  would  be  apparent, 
but  the  bill  gives  authority  to  "  take"  only  the  quantity  of  water  deemed  necessary 
for  the  present  and  fnturesupply  of  the  District  of  Columbia,  say  200.000,000  gallons 
per  diem.  The  intention  of  the  section  would  also  be  a])parent  if  it  should,  in  the 
opinion  of  the  drawer  of  the  bill,  have  been  considered  that  the  value  per  1,000,000 
gallons  of  the  water  to  be  "  granted"  back  and  secured  to  the  owners  of  the  land  is 
exceedingly  small  as  compared  with  the  value  per  1,000,000- gallons  of  the  water  to 
be  "taken"  by  the  United  States. 

If,  as  might  bo  inferred  from  the  bill,  the  coowners  with  the  United  States 
actually  own  all  the  remainder  of  the  water  that  is  not  drawn  from  the  river  by  the 
aqneduct,  1  do  not  see  the  necessity  or,  as  there  is  a  question  as  to  this  ownership, 
tbf  propriety  of  confirming  it  by  contracts.  I  think,  therefore,  that  all  of  section  2 
after  the  word  "entitled"  in  line  7  and  all  of  section  3  comprised  between  and 
iDflnding  the  word  "and"  in  line  6  and  the  word  "States''  in  line  9  should  be 
stricken  out  of  the  bill. 

(.5)  It  will  have  been  observed  that  provision  was  made  in  the  act  of  1882  and  pro- 
vision is  made  in  this  bill  for  the  ascertainment  and  payment  of  damages.  The  dam- 
ages referred  to  are  damages  to  water  rights;  that  is,  the  diversion  of  water  from 
the  river  above  the  falls  through  the  a(iue(hict  to  Washington.  This  is  evidenced 
by  the  claims  filed  under  the  provisions  of  the  act  and  by  previous  claims  and  by 
the  suit  of  the  Great  Falls  Manufacturing  Company  against  the  United  States,  to 
which  reference  has  already  been  made.  That  caution  should  bo  observed  in  tho 
consideration  of  what  tho  bill  contains  respecting  these  damages  is  made  manifest: 

(A)  By  comparing  the  magnitude  of  the  extravagant  claims  for  damages  already 
file^l  with  the  very  small  proportion  of  the  water  now  diverted  and  of  the  water  that 
can  under  the  terms  of  the  bill  be  diverted  to  Washington  as  compared  with  the 
t«>ta]  tlow  of  the  river,  an4l  by  comparing  also  the  amount  of  these  claims  with  the 
amount  ($4.5,000)  that  Congress  in  its  act  of  1882  deemed  sufficient  to  pay  for  all  the 
laud  and  water  rights  at  Great  Falls  that  were  to  be  taken  under  the  act. 
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(B)  }\y  an  iii8]>ei'tl<)ii  of  tho  plat  entitled  'Uxreat  Falls  of  the  Potomac  and  Vicin- 
ity/' whii'h  ac('om))anii'.s  this  rei)ort,  it  will  be  seen  that,  thanks  to  the  wise  foresight, 
al)ont  forty  years  ago,  of  the  late  Gen.  Meigs,  tlio  United  States  is  owner  of  a  tract 
(of  about.  G  acres)  at  tho  Virginia  end  of  the  dam;  that  it  is  owner  of  a  tract  (of 
al)out  20  acres)  called  **  Hesurvey  of  Hard  to  conio  at ; ''  that  it  is  half  owner  of  a  tract 
(of  about  00  acres)  called  ^'Hesurvey  on  Hard  to  come  at;''  including  Falls  Island, 
and  that  it  is  owner  of  a  lot  (of  about  5.^  acres)  on  which  stands  the  watchman  gate- 
kee])er'8  liouse.  being  a  part  of  a  tract  called  Goose  Pond. 

The  total  area  of  these  lands  is  about  130^  acres,  and  their  cost  to  the  United 
States,  including  the  cost  of  the  water  rights  belonging  to  them,  was  $3,720. 

It  is  also  owner  of  the  right  (conferred  by  the  decisi(m  in  1879  in  the  case  of  the 
suit  of  the  (ireat  l-'alls  Manufacturing  Company  against  the  United  Stat-es)  of  main- 
taining the  dam  across  th(^  Maryland  channel  at  its  present  height  of  148  feet  above 
the  height  of  low  ti<le  at  tlie  navy-yard  at  Wasliington. 

As  the  purchases  of  the  land  mentioned  carried  with  them  all  tho  water  righti 
belonging  to  them,  it  would  ai>pear,  and  I  have  no  dou)>t,  although  it  has  so  far  as  I 
can  discover  not  heretofore  been  stated  or  asserted,  that  the  United  States  is  of  right 
entitled  to  more  than  one-third  of  all  the  water  rights  at  Great  Falls,  and  is  there- 
fore entitled  to  more  than  one-third  of  all  tho  water  tlowing  there.  For  the  reason  that 
tho  45,000,  WO  gallons  per  diem  now  divert*id  from  the  river  for  the  supply  of  Wash- 
ington is,  as  has  been  before  stated,  but  a  small  fraction  of  this  proportional  PArt  of 
the  water,  and  for  the  reason  that  even  if  there  should  be  diverted  the  200,000,000 
gallons  ])er  diem  required  for  a  jmpulation  of  1,000,000  of  inhabitants,  this  propor- 
tional part  would  still  not  be  nearly  reached.  I  think  it  extremely  doubtful  ii  in 
respect  of  their  water  rights  the  other  owners  of  land  ad^jacent  to  the  falls  have  ever 
lM»en,  or  will  over  be,  damaged  by  the  United  States  by  the  withdrawal  from  the 
river  of  the  water  supply  of  Washington. 

(C)  I  find  in  the  brief  of  special  counsel  for  the  United  States  in  the  suit  of  the 
Great  Falls  Manufacturing  Company  against  tho  United  States  for  damages  to  water 
rights  of  the  former  by  the  constructi(m  of  tho  dam  across  the  Maryland  channel, 
which  suit  was  decided  in  1870,  the  following  important  statement  respecting  the 
Toulson  tract  owned  by  the  (treat  Falls  Manulacturing  Company: 

"While  wo  do  not  think  the  Toulson  tract  and  the  riparian  rights  appurtenant 
thereto  have  been  invaded  by  tho  United  States,  and  contend  that  they  are  not 
entitled  to  consideration  in  the.  present  case,  we  deem  it  proper,  in  view  of  the  effect 
which  the  ascertaiument  of  those  rights  by  the  court  might  have  upon  a  fatnre 
extension  of  the  dam,  to  state  distinctly  our  position. 

'•(  1 )  The  court  of  ai)peals  of  Maryland,  in  a  proceeding  between  the  parties  to  the 
])reseut  suit,  held  that  the  State  of  Maryland,  by  legislative  grant,  had  conferred, in 
18.")3,  upon  the  United  States  the  soil  between  the  Virginia  low-water  mark  and  the 
medium  Jilum  aquiv  extending  from  a  point  above  to  a  poinr  below  the  falls  (21  Md. 
Rep.,  p.  110,  and  pp.  375,  H7(),  877,  record;  Kaltimoro  r..  McKim,  3  lil.,  453). 

''The  ri])arian  right  ap)>urtenant  to  the  Toulson  tract  has  thus  become re«^iMfica to. 

''(2)  Tho  court  of  Maryland  had  Jurisdiction  of  tho  rcH  because  it  was  included 
within  the  grant  to  Lord  Haltimoro  in  1632  {see  Haccm's  laws  of  Maryland,  vol.  — , 
p.  — );  and  because,  further,  no  act  of  Maryland  has  ever  ceded  this  jnrisdiotionf 
and  there  is  nothing  to  show  that  Virginia  ever  claimed  it." 

If  my  inference  drawn  from  this  statement  be  th«?  true  one,  then  the  Great  Falls 
Manufacturing  Company,  apart  from  the  rights  conferred  by  its  ownership  of  Conns 
Island  above  the  falls,  has  no  interest  in  the  water  right's  (water)  at  Great  Falls, 
and  the  Chesai)eako  and  Ohio  Canal  Com]>any*s  land  being  cut  off  from  tho  main 
channel  of  the  river  by  the  interposing  land  of  the  United  States  bordering  on  this 
channel,  called  "  Hard  to  come  at,"  the  United  State's  owns  of  right  by  far  the  greater 
l)art  of  all  the  water  rights  at  the  falls.  Without  regard  to  its  water  rights  the 
Toulson  tract  is,  however,  the  most  valuable  land  at  the  falls,  it  containing,  as  beforo 
stated,  the  best  site  for  manufactories  and  otlu'r  works  below  the  falls*  and  also  the 
remains  of  the  old  Totomac  Canal  constructed  by  (ien.  Washington  in  1785,  which  is 
tho  best,  if  not  tho  cmly,  location  })racticable  for  a  canal  ironi  the  head  of  the  falls 
to  these  sites. 

For  the  reason  that  the  two  coowners  with  the  United  States  at  Great  FaHs  will 
no  doultt  em])loy,  in  the  trials  of  tln^  suits  for  damages  that  are  to  be  had  in  the 
Court  of  Claims' in  case  of  failure  of  the  United  States  to  agree  with  these  owners 
as  to  values,  lawyers  skille<l  in  such  cases,  1  think  it  most  important  that  the  sixth 
section  of  the  bill  be  so  amended  as  to  authorize  and  direct  the  employment  by  the 
United  States  in  these  suits  of  special  legal  counsel  conspicuous  tor  known  »mil* 
iarity  with  and  experiem  e  in  the  laws  regulating  riparian  rights  and  in  hydranlios. 
The  eighth  section  of  the  bill,  also,  should  bo  so  amended  as  to  provide  for  payment 
of  this  counsel  and  (if  witnesses  on  behalf  of  the  (iovornment.     *     •     • 

The  anienilnnnts  that  1  have  suggested,  and  a  few  others,  the  objects  of  which  will 
be  apparent,  would,  I  believe,  thoroughly  guard  the  interests  of  the  United  States 
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and  the  District  of  Columbia,  and,  for  the  reasons  that  follow,  I  think  it  of  very 
great  importance  that,  as  amended,  the  bill  be  passed  as  soon  as  possible.  The  leg- 
islation provided  for  in  the  bill  as  amended,  is,  in  my  estimation,  more  important 
than  any  other  that  has  been  enacted  since  the  construction  of  the  aqueduct. 

(1)  The  decision  of  the  Court  of  Claims  of  1879  having  been  mainly  in  respect  of  the 
damage  to  the  owners  of  Conn's  Island  by  reason  of  the  abutting  on  that  island  of 
the  dam  across  the  Maryland  channel  (or  rather  by  reason  of  an  agreement  as  to  this 
damage  in  1862  between  the  Secretary  of  the  Interior  and  the  Great  Falls  Manufac- 
turing Company,  which  the  United  States,  in  the  suit  decided  in  1879,  claimed  to 
have  been  illegal),  there  has  not  been  since  the  extension  of  the  dam  to  the  Virginia 
shore,  nor  at  any  time,  a  judicial  decision  of  the  extent  of  the  rights  of  the  United 
States  at  Great  Falls,  and  this  bill  furnishes  an  opportunity  for  such  decision.  When 
the  decision  has  been  made,  it  would  operate  for  all  time,  and,  when  future  additions 
to  the  Washington  Avater  supply  have  to  be  made  from  time  to  time,  as  the  popula- 
tion increases,  thereciuired  quantities  can  bo  tiikcn  from  the  river  without  furtlier 
action  of  the  courts  and  without  further  legislation  of  Congress,  except  the  making 
of  the  appropriations  necessary  for  raising  the  dam  and  other  works,  if  any,  required 
for  these  additions. 

(2)  The  lands  at  Great  Falls  taken  \>y  the  United  States  from  the  Great  Falls  Manu- 
facturing Company  under  the  operation  of  and  by  direction  of  the  act  of  July, 
1882,  and  several  small  parcels  of  land  taken,  also  without  payment,  from  the  Chesa- 
peake and  Ohio  Canal  Company,  a  portion  under  the  operation  of  the  act  of  July  15» 
1882,  and  the  remainder  at  previous  times,  have  never  been  paid  for. 

The  lands  taken  from  the  Chesapeake  and  Ohio  Canal  Company  are:  The  lot  at 
Great  Falls  on  which  stands  the  gatehouse  that  regulates  the  supply  of  water 
through  the  aqueduct  to  Washington ;  the  land  extending  from  this  lotto  the  Mary- 
land bank  of  the  river,  including  the  right  to  pass  the  aqueduct  under  the  canal; 
the  land  under  which  Is  the  upper  portion  of  tunnel  No.  1,  and  the  land  occupied  by 
the  aqueduct  between  the  gatehouse  and  the  head  of  this  tunnel:  a  parcel  of  land 
in  Montgomery  County,  Md.,  occupied  by  a  portion  of  the  aqueduct,  and  a  parcel 
of  laud  m  the  District  of  Columbia  occupied  by  the  mains  leading  from  the  distrib- 
uting reservoir  to  the  city. 

I  am  told  that  the  charters  of  the  Chesapeake  and  Ohio  Canal  Company,  derived 
from  the  United  States  and  from  Maryland,  provide  that  no  adverse  possession  shall 
hold  against  any  of  its  properties.  If  this  be  the  case,  an  application  of  the  statute 
of  limitations,  even  if  it  should  be  deemed  proper  and  advisable,  could  not  be  made 
to  operate  against  these  lands,  some  of  which  have  been  occnnied  by  the  works  of 
the  Washington  Aqueduct  for  nearly  forty  years,  and  the  bill  should  be  so  amended 
AS  to  incluae  these  lands,  to  the  end  that  their  values  may  be  judicially  and  fairly 
determined  and  paid  to  the  owners. 

(3)  The  question  of  what  are  the  rights  of  the  United  States  at  Great  Falls,  how 
much  of  the  water  of  the  river  it  is  entitled  to,  should  be  settled.  The  language  of 
the  bill  seems  to  imply  that  these  rights  are  very  small  in  comparison  with  other 
rights;  that  the  drawing  for  the  Washington  supply  of  the  small  quantity  of  water 
heretofore  used  and  now  used  (that  is  to  say,  small  in  comparison  with  future  wants) 
has  been  and  is  an  infringement  on  the  rights  of  others,  and  that  damage  has  been 
done  to  others.  If  this  be  the  case,  the  facts  should  be  known  -before  any  new  obli- 
gations are  created.  The  time  has  now  como  when  the  water  supply  of  Washington 
must  he  increased.  It  is  imperative  that  the  present  dam  at  Great  Falls  be  raised 
throughout  its  entire  length  ns  soon  as  an  appropriation  can  be  obtained  for  this 
pnr]>o8e,  and  it  is  my  intention  to  submit  au  estimate  for  the  work  in  my  next  annual 
estimates.  The  necessity  for  this  arises  from  the  fact  that  in  summer  during  the  low 
stages  of  the  river  I  find  it  impossible  to  keep  the  distributing  reservoir  up  to  the 
height  of  146  feet  above  datum,  which  is  required  for  the  full  service  of  the  mains 
leading  from  the  reservoir  to  the  city.  During  these  low  stages  of  the  river  the 
aque<luct  at  its  intake  lacks,  in  respect  of  its  height,  about  2|^feet  of  being  full,  and 
the  dam  must  be  raised  accordingly.  If  the  dam  be  raised  2^  feet,  not  only  would 
the  aqueduct  never  fail  to  run  full,  but,  the  **head"  of  water  being  raised  at  the 
intake,  the  velocity  through  the  a<]ueduct  would  be  very  much  increased.  If  the 
bill  be  passed  before  raising  the  dam,  the  right  of  the  United  States  to  draw  the 
additional  quantity  of  water  from  Great  Falls  will  have  been  obtained  by  the  exer- 
cise of  th<^  right  ot  eminent  domain,  provided  for  in  the  bill,  and  the  work  can  go  on 
iR'ithont  delay.  Otherwise  the  work  maybe  enjoined  in  the  Maryland  court  and 
have  to  be  suspended  until  the  legal  questions  bo  decided. 

(4)  It  is  desirable  that  all  existing  contentions  and  claims  against  the  United  States 
bo  setthMl  jiidieially  and  fairly  in  the  manner  proposed  in  the  bill  as  amended. 

The  amendments  that  I  wouM  propose  are  as  follows,  and  they  will  be  fouml  in 
the  copy  of  the  bill  herewith,  marked  A: 

In  section  1,  line  13,  insert  after  the  Avord  ''all"  the  word  "public,"  and  in  the 
same  line  strike  out  the  words  **  ninety  days"  and  insert  the  words  **  six  months," 
and  in  line  30  insert  after  the  word  •* amendment"  the  words  "or  otherwise." 
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Ill  aoctiou  2  insert  after  tho  word  "height"  in  lino  5  the  words  '*  or  hy  raislnj^flH 
dnin  to  8ii(']i  height  as  may  be  necessary  for  tlie  purpose  of  this  act/'  and  strike  €a1 
all  of  tho  section  after  the  word  '*entitle<l''  in  line  7. 

In  section  3,  after  tho  word  *' height"  in  line  6,  insert  the  words  "or  by  reMoa  •( 
raising  the  dam  to  such  height  as  may  be  necossary  for  the  purpose  of  this  act.  b 
making  the  valuations  tho  ap])raisers  shall  only  consider  the  present  valaes  of  Hii 
land  and  water  riglit>s,  without  reference  to  their  values  for  the  uses  for  which  An 
are  taken  under  the  provisions  of  this  act."  And  strike  out  all  of  the  worda  fromaiM 
including  the  word  **and''  in  lino  6  to  and  including  the  word  "States"  la  lineflL 

In  secti<m  4,  after  tho  Avoni  •*  height"  in  line  6,  insert  the  words  "or  by  reasoAO 
raising  the  dam  to  such  height  as  mav  be  nocesHary  for  the  purpose  of  thia  aolL^aad 
after  tho  word  "  Stat«;s  *'  in  lino  17  add  tho  words  **'  Proridetl,  That  tho  United  SMll 
shall  bo  represented  in  such  suits  by  special  legal  counsel  conspicuons  for  knvwi 
familiarity  with  and  experience  in  the  laws  regulating  riparian  rights  And  h 
hydraulics.** 

In  section  G,  lines  2  and  3,  strike  out  tho  words  *'  one  or  more"  and  insert  the  wwi 
"two." 

In  section  8,  lino  7,  after  the  Avord  "  referees,"  insert  tho  words  "and  of  speolil 
couiiHel  and  witnesses  on  behalf  of  the  United  States." 

It  will  have  been  observed  that  the  water  to  be  "taken"  under  the  provisionifli 
tho  bill  is  strictly  for  the  sup])ly  of  tho  District  of  Columbia,  and  that  thewviil 
^'  tho  water  so  taken  to  be  used  for  any  and  all  purposes,  "  iu  the  twelfth  and  Wt 
teeiith  lines  of  section  1,  refer  to  use  of  tho  water  in  the  District  of  Colnmbia.  Ill 
not  a]>parent  that  should  tho  bill  become  a  law  tho  use  of  Potomac  water  woaUfei 
extended  to  ]>urposes  other  than  the  purposes  of  its  present  use,  viz,  domestic  HB 
ply.  su])]>1yof  tho  public  buildings,  street  washings,  and  hydraulic  power  in  tliA  Am 
U'U't  of  Columbia.  Tho  use  for  hydraulic  power  in  the  District  of  Columbia maHkl 
very  limited  by  reason  of  the  capacity  of  tho  aqueduct  and  of  any  probable  addittip 
to  the  a:iueduct.  Should  it  bo  desired  to  nsc  turbines  belowthe  falls  to  openAl 
electric  generators  fgr  transmitting  electric  power  to  Wsishington  and  lighting  W 
public  buildings,  no  ])ortion  of  tho  water  to  be  acquiro<l  under  the  bill  oonldbeiM 
for  these  turbines.  If  Congress  would  authori/.o  tho  taking,  under  the  operation •! 
the  provisions  of  the  bill,  of  all  the  water  ilowing  at  (^roat  Falls,  there  wonldMl 
only  be  no  limit  to  the  quantity  of  water  available  for  supply  to  the  DistrloLlMl 
then^  Avould  doubtless  be  nil  abundance,  of  water  remaining  for  hydraulic  maohUiQ 
(turbines)  below  the  falls,  sullicient  to  operate  a  number  of  electric  generators  flfe 
quate  not  only  for  tho  lighting  of  the  Cai)itol  and  all  the  other  public  buildings Ikl 
lighting  of  all  of  onrstre^^ts,  and  possibly  for  tlu<  Avorking  of  machinery  fill  tlinuiii 
ing  of  water  to  tho  rapidly  increasing  portion  of  tho  District  that  is  above  the  Mi 
that  can  bo  8U]>]»lied  by  gravity. 

For  these  reasons  I  tiiink  it  would  bo  wise  that  tho  United  States  acqniie  MIV 
nnder  the  exercise  of  tho  right  of  eminent  domain  provided  for  in  tho  bill,  flM^Vl 
tho  water  and  water  rights  at  (irreat  Falls,  their  owners  to  bo  paid  the  amoanll'll 
bo  ascertained  in  the  fair  ami  Just  manner  described  iu  tho  bill.  '' 

For  the  reason  that  thi^  capacity  of  a  river  for  sui>]>ly  or  power  or  both  tUlHi 
probably  bo  measured  by  its  low-water  flow,  its  gn'ater  Hows  btdug  intermlMMto^ 
the  capacity  of  tho  Potomac  at  <Jreat  Falls  mav,  according  to  tho  tindinj;  of^tfM 
Court  of  Claims  in  187!K  be  considered  as  7()i).()<K).(K)0  gallons  of  water  per  00m 
Deducting,  say,  200,000, (►00  gallons  for  the  sn]>])lv  of  tho  Washington  of  the  Miin> 
there  would  never  fail  to  remain  for  power  to  be  us(h1  for  tho  purposes  BtigMi^ 
and  iiny  others  that  tho  ]Miblic  wants  of  the  irnited  States  and  tho  District  of  CMUii 
bia  may  develop  a  daily  snj>])ly  of  less  than  .")00.0(^),(X)0  gallons,  say  772  cubA  fca^ 
per  second.     The  fall  is,  as  before  stated,  about  70  feet. 

In  view  of  tho  fi)regoing  I  have  i>re])an?d  another  copy  of  tho  bill  (marked  Bl^ltf 
whi«-h  are  the  following  snggosttul  amendments: 

In  section  1  strike  out  the  words  ''sucli  laud  and"  in  line  0  and  insert  the  WMCdl 
"all  the.''  Strike  out  the  word  "above"  iu  liiu)  10  and  insert  the  words  **iai'^ 
vicinity  of."  Strike  out,  in  lines  10,  11,  and  12,  the  words  '*  as  they  may  deemMMiS 
sary  forthe  present  and  future  supply  for  said  District  of  Columbia."  Aftsf  Hi' 
word  "all,"  iu  line  l.'i.  insert  the  word  "public."  After  tho  word  "purposes,"  IsliBi' 
13,  insert  tht^  words  "and  als(}  such  laud  as  miy  be  necessary  for  these  purpMOii' 
Strik(^  out  tho  wonls  "ninety  days"  in  line  13  and  insert  the  words  "nine  moalhi ' 
Strike  out,  in  lines  17,  IX,  and  lit,  the  words  '*and  also  the c|uantity  of  water  pi^fdafi 
necessary  for  the  above  purposes  (in  addition  to  tho  amount  already  approprialB' 
and  ])aid  for)"  and  substitute  tlnTefor  the  wonls  "  excluding  tho  lands  alreaojpaiP 
chased  by  the  United  States  and  paid  for,"  and  in  line  30,  after  the  word  "aMB^ 
ment,"  insert  tin'*  words  "or  otiu'rwise." 

In  section  2,  after  the  Avord  "  height  "  in  line  5,  insert  the  wonls  "  or  by  i  ■IriMJll 
dam  to  any  h('i<;ht  that  may  be  d(>cm<Ml  ncc(>ssary  for  the  future  Hupi>ly  of  ClMiM^ 
trict  of  Columbia,  and  other  public  purposes,"  and  strike  out  all  of  tne  seotioaafll 
the  word  '* entitled,"  in  line  7. 
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In  section  3,  after  the  word  *' height"  in  line  6,  insert  the  words  '*or  by  reason  of 
raising  the  dam  to  such  height  as  may  be  necessary  for  the  purpose  of  this  act.  In 
making  the  valuations  the  appraisers  shall  only  consider  the  present  values  of  the 
lan<l  and  water  rights  without  reference  to  their  values  for  the  uses  for  which  they 
are  taken  under  the  provisions  of  this  act/'  and  strike  out  all  of  the  words  irom  and 
including  the  word  '*and"  in  line  6  to  and  including  the  word  **  States"  in  line  9. 

In  section  4,  after  the  word  '*  height"  in  line  6,  insert  the  words  "or  by  reason  of 
raising  the  dam  to  any  height  that  may  be  deemed  necessary  for  the  future  supplv 
of  tiie  District  of  Columbia  and  other  public  purposes,"  and  after  the  word  "States" 
in  line  17  add  the  words  "  Provided,  That  the  United  States  shall  be  represented  in 
such  suits  by  special  legal  counsel  conspicuous  for  known  familiarity  with  and 
ex])erience  in  the  laws  re^>ulatiug  riparian  rights  and  in  hydraulics." 

In  section  6,  lines  2  and  3,  strike  out  the  words  *'  one  or  more  "  and  insert  the  word 
*•  two.' 

In  section  8,  line  7,  after  the  word  "referees,"  insert  the  words  "and.  of  special 
counsel  and  witnesses  on  behalf  of  the  United  States." 

I  should  add  that  the  lands  and  water  riglits  at  Great  Falls  appear  to  be  unsettled 
in  respect  of  their  titles,  and  that  I  am  informed  that  tho  claim  of  the  Great  Falls 
Manufacturing  Company  to  the  title  of  the  Toulson  tract,  on  the  Virginia  side  of  the 
river,  is  not  acknowledged  by  the  Chesapeake  and  Ohio  Canal  Company,  which  once 
own*  d  and  still  claims  to  own  the  property. 

I  should  also  add  that  it  is  well  understood  that  the  land  and  water  rights  of  the 
Great  Falls  Manufacturing  Company  have  been  for  some  years  for  sale;  also  that 
there  is  now  pending  in  the  Maryland  legislature  a  charter  giving  to  a  corporation 
entitled  tho  Great  Falls  Power  Company  authority  to  erect  such  dams  or  other 
structures  in  the  Potomac  River  between  the  Great  Falls  and  the  United  States 
a(|ue<luct  dam  as  may  be  necessary  for  the  objects  and  purposes  set  forth  in  the 
charter,  which  inclu<le  the  selling  and  leasing  of  water  power,  thensingof  thesamo 
for  manufacturing  and  other  purposes,  and  for  generating,  transmitting,  selling,  or 
leasing  electricity,  electric  ])ower  and  light,  with  the  provision  that  nothing  in  the* 
act  "shall  be  construed  to  give  said  Great  Falls  Power  Company  authority  to  inter- 
fere with  any  existing  rights  of  the  United  States.''  In  case  of  sale  of  the  company's 
land  and  water  rights  there  might  bo  no  result  other  than  the  succession  of  a  new 
claimant  and  litigant  against  the  United  States  to  the  Great  Falls  Manufacturing 
Company,  but  in  case  of  the  granting  of  the  charter  just  mentioned  by  the  State  or 
Marylaiid  (it  has,  as  I  understand,  been  already  granted  by  the  State  of  Virginia)  I 
should  say  that  if  it  be  held  or  claimed  that  such  increase  is  not  covered  by  an  exist- 
ing right,  any  attempt  by  the  United  States  to  increase  the  water  supply  of  the  Dis- 
trict of  Columbia  would,  in  the  absence  of  legislation  such  as  is  proposed  by  Senate 
bill  No.  13.")1),  be  very  likely  to  lead  to  contention  and  litigation.* 

In  conclusion  I  may  remark  that  the  legislation  provided  for  in  the  bill  as  amended 
seems  to  me  to  be  of  the  highest  importance  to  the  United  States  and  the  District  of 
Columbia,  and,  in  respect  of  the  water  supply  of  the  District  of  Columbia,  more 
important  than  any  that  has  been  enacted  since  the  completion  of  the  aqueduct 
thirty  years  ago.  I  have  pointed  out  what  appear  to  me  to  be  the  objectionable 
features  of  the  bill;  I  have  suggested  additions  that  seem  to  me  important,  and  I 
believe  the  bill — if  it  bo  amended  as  proposed — will  thoroughly  guard  the  interests 
both  of  the  United  States  and  the  District  of  Columbia. 

I  do  not  think  the  amendments  that  I  have  suggested  can  reasonably  be  opposed 
by  either  of  the  two  coowners  with  the  United  States  of  the  land  and  water  rights 
at  (Jreat  Falls,  except  perhaps  in  respect  of  the  amendment  of  section  2,  by  striding 
outallof  tho  section  after  the  word  "  entitled,"  inline  7.  Tho  legislation  proposed  in 
this  ]»oi-tion  of  the  section  would  no  doubt  be  of  enormous  advantage  to  these  coowners, 
but  in  my  judgment  it  Avould  be  iu  the  highest  degree  inimical  to  the  interests  both 
of  the  I'nited  States  and  the  District  of  Columbia,  and  it  would  be  likely  to  lead  to 
innumerable  lawsuits. 

The  pa])ers  ar^  herewith  returned. 

Verj-  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Colanel  of  Engineers. 
Brig.  Cien.  Thomas  L.  Casey, 

Chief  uf  KngineerSy  U.  S.  Armtjy   fVashinffton,  D.  C. 

*  I  undcrstan«l  that  tho  charter  referred  to  has  been  granted,  but  that  before  the 
passage  of  the  act  the  Chesapeake  and  Ohio  Canal  Coiu])any  <aused  to  be  inserted 
in  the  <hart4'r  a  provision  that  no  works  shall  be  constructed  by  the  Great  Falls 
Power  Company  until  the  plans  have  been  submitted  to  the  trustees  of  the  canal 
company,  and  to  the  board  of  j>uhlic  works  of  Maryland,  and  a]>proved  by  each. 
An  airreement  is  then  to  ])e  entered  into  and  a  bond  liled.  The  United  States,  which 
has  more  at  stake,  is  not  thus  protected. 
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Appendix  4. 

8KLF-I»URIFICATI()N    OF   THK   KIVER    LIMMAT,    SWITZERLAND.* 

The  new  draiiinge  Rvstem  of  the  town  and  subnrbs  of  Zurich  dates  from  the  year 
1883,  and  WHS  conHtructed  to  ntilize  tho  collected  sewage  in  irrigating  a  tract  of 
ahont  800  acres  of  land,  sitnatcd  abont  2  miles  below  the  town,  specially  aci|nired 
for  that  purpose  by  the  corporation  at  a  cost  of  over  £40,000.  Owing,  however,  to 
local  opposition,  the  irrigation  was  deferred;  and,  in  the  meantime,  the  sewage 
main  discharges  into  a  collecting  well  close  to  the  left  bank  of  the  Limmat,  at  a 
point  about  1,090  yards  below  the  pumping  station  of  the  water  works;  and  thence 
discharges  into  the  river  by  three  25-in('h  pipes,  which  are  laid  obliquely  to  the 
course  of  the  river,  the  outfall  taking  place  in  midstream,  66  feet  from  either  bank. 
The  average  delivery  of  sewage  is  4,400,000  gallons,  the  maximum  being  11,000,000  . 
gallons  per  day ;  whilst  the  average  flow  of  the  Limmat,  including  the  Uiver  Sihl, 
IS  1,980,000,000  gallons  per  day ;  thesewage,  therefore,  represents  aboutO.2  per  ceatof 
the  average  daily  volume  of  the  river.  The  pollution  of  the  Limmat  by  tuis  outfall 
naturally  raised  great  objections  on  the  part  of  the  riparian  population  in  the  imme- 
diate vicinity;  not  only  because  it  was  likely  to  damage  iron  and  timber  structures 
and  water  wheels  by  the  action  of  ammonia  and  deposit  of  mud,  but  on  account  of 
the  injury  to  be  apprehended  to  the  public  health  and  pisciculture.  The  incj^uiry 
which  was  instituted  into  this  matter  demonstrated  the  fact  of  neither  ohlondes, 
sulphides,  nitrogen,  nor  ammonia  being  present  in  any  excessive  quantity;  and 
showed  that  the  impure  matter  contained  in  the  sewage  is  largely  decomposed  before 
it  reaches  the  ])(>int  of  outfall.  Subseipiently  a  series  of  bacteriological  investigation! 
yrne  undertaken  by  the  Hygienic  Institute  of  Zurich,  t  with  the  view  of  ascertaining 
whether  the  changes  which  the  Limmat  water  undergoes  owing  to  the  sewage  mixing 
with  it  render  it  unlit  for  pisciculture  and  the  domestic  purposes  for  which  it  is 
nseilloAver  down  the  river. 

The  inquiry  was  conducted  by  weekly  investigations,  extending  f^om  January  to 
April,  1889,  a  season  when  the  volume  of  the  river  is  lower  and  more  constant  than 
any  other  time  of  the  year.  ^Samples  of  the  water  were  taken  at  diilerent  stations 
(ranging  according  to  the  velocity  of  the  river  on  each  day,  over  a  distance  of  about 
10  miles),  not  siinultaneously,  but  in  surcession;  and  were,  within  an  hour  or  two 
after  being  taken,  put  under  cultivation  according  to  the  bacteriological  method 
already  referred  to.  In  a  tabic  appended  hereto,  the  author  has  worked  out,  extended, 
and  arranged  in  an  intelligible  form  the  results  of  these  investigations;  together 
with  the  nieteorologieal  <lata,  and  the  volumes  and  velocities  of  the  river  as  far  ss 
they  relate  to  the  ten  days  on  which  samples  were  taken  at  all  the  nine  stations  in 
HUce«;s8ion  :  <le<lueing  therefrom  the  average  number  of  bacteria  and  rate  of  self-puri- 
tieation  at  each  station,  as  the  only  satisfaetory  method  of  arriving  at  a  reliable 
conclusion. 

From  tin'  table  referred  to  it  will  be  seen  (1)  that  96  per  cent  of  the  precipitatiOD 
takes  ])laee  within  0.«imile  below  the  sewage  outfall ;  (2)  that  within  6  miles  of  the 
sev»'a.«4:e  outfall  the  number  of  bai^teria  falls  to  the  number  immediately  above  that 
point;  I'.i)  that  the  greater  the  volume  and  velocity  of  the  river,  the  slower  is  the 
rate  «>f  8elf-]>nriti<'ati<)n;  (4)  that,  so  far  as  concerns  the  sewage,  tiie  rate  of  self- 
2)nriru-ati(>n  is  n<it  inlhienee<l  by  meteorological  changes. 

The  liiver  Limmat,  after  its  eontluen<e  with  the  Sihl,  and  below  the  Zurich  water- 
works,  has  a  fairly  unit'orm  width  of  about  98  feet,  and  a  depth  of  about  6^  feet,  its 
dis<'har«x<?  being  IU7,8.'>0,0(K)  cubic  feet  i)erday ;  hence  its  mean  velocity  is  about  4 
miles  per  hour.  Its  fall  from  Zurich  to  the  well-known  sul]diur  baths  of  Baden,  a 
distan<e  <»f  18  miles,  is  10. 5  fe<'t  per  mile;  and  the  time  the  water  takes  to  travel 
from  the  ontliow  of  tlio  lake  to  Haden  is  al)out  five  and  a  half  hours.  After  passinz 
the  waterworks,  the  river  only  receives  a  few  insigniticant streams,  which,  although 
after  rain  they  <'arry  sand  in  suspension,  <lo  not  materially  atfcct  the  rate  of  self- 
l)nrirK'ati<>n  of  the  river.  Taking,  therefore,  the  mean  decrca.se  of  bacteria  between 
two  stations  at  10  i>er  eent  within  6  miles,  it  follows  that  within  an  additional  dis- 
tance of  ()  miles,  the  ]>rooess  of  self-pnrilieation  will  bo  comidete;  i.  e.,  the  bacteria 
will  be  reduced  to  the  normal  number  of  the  lake  water,  or  about  ITOperceut.  And 
that  this  is  aetnally  the  case  is  attested  by  the  faet  that  at  Haden  the  Limmat 
water  is  freely  u^ed  for  domestic  j>urposes,  and  that  fish  live  in  it  in  abundance. 
These  consideratitms  therefore  lead  to  the  conclusi<m  that,  under  the  conditions 
described,  and  ]>roviiled  there  are  no  intermediate  sources  of  polluti<»n,  a  river  such 
as  the  Limmat,  llowing  at  tht^  mean  velocity  of  abont  4  miles  per  hour,  will  purify 
itself  within  a  distance  of  abont  16  miles  fnmi  the  point  of  pollution. 

*  Kej»rinted  from  a  paper  by  (.'harles  Sheibncr  Do  Kiclie  Preller,  M.  a.,  i*il.  li., 
Assoc.  M.  Inst.  C.  K.,  in  Vol.  rxi  of  the  Minutes  of  Proceedings  of  the  Institution 
(British)  of  Civil  Engineers. 

1  Hygienic  Institute,  Zurich,  Dr.  C.  Schlatter,  1890. 
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Appendix  5. 

K  Purification  of  Drinking  Water  by  Sand  Filtration:  Its  Treory,  Prac- 
icK,  AND  Uesults;  with  Special  Reference  to  American  Needs  and  Euro- 
EAN  Experience.* 

By  WILLIAM  T.  SEDGWICK,  Ph.  D.. 

fe«gor  of  biology,  MattachuseiU  Institute  of  Teeknology,  Boxton,  and  chief  bioloi^fut  to  the  State  board 

of  health  of  Manyckchtigetts. 

[Re])rint  from  Journal  of  the  New  Englaiul  Wjiterworks*  AHsociation,  December  1892.] 

b  lias  become  an  axiom  that  one  of  the  fundamental  sanitary  re<inirement8'  of 
ilizeil  communities  is  au  abundant  supply  of  pure  water.  To  the  requirement  of 
mdaoce  American  communities  have  been  quick  to  respond.  The  statistics  of 
erican  waterworks  testify  to  the  enerp:y  and  spirit  which  have  furnished  thou- 
dn  of  our  cities  and  towns  with  bountiful  supplies  of  water  and  with  Avaterworks 
h  exteuHive  and  costJy. 

hero  is  reason  to  believe,  however,  that  we  have  given  hitherto  relatively  too  mnch 
.'iition  to  waterworks  and  not  enough  to  water.  In  meeting  the  requirement  of 
indanee  we  have  done  well;  but  in  the  equally  fundamental  and  equallj^  impor- 
t  re<iuiremeut  of  purity  of  our  water  supplies  we  have  too  often  failed.  It  is 
niliatiiig  but  it  is  true  that  the  sanitary  condition  of  many  of  our  otherwise 
ellent  water  supplies  is  to-day  discreditable  to  American-  science,  American 
:ineering,  and  American  civilization.  So  long  as  the  water  supplies  of  important 
les  like  Chicago,  Philadelphia,  Albany,  I^owell,  Lawrence,  and  St.  Louis  remain 
their  present  condition  so  long  will  they  constitute  a  blemish  upon  our  faircivili- 
i<ni. 

^  city  or  town  may  dig  wonderful  tunnels;  it  may  build  great  waterworks  or 
V  magnificent  pumps,  but  if  any  or  all  of  these  convey  impure  water  from  fouled 
es  or  polluted  rivers,  if  thej^  occasionally  deliver  to  the  confiding  citizen  in  his 
rkshop  or  in  his  home  the  deadly  germs  of  disease,  they  must  be  set  down  by  all 
e  jicrsons  as  lamentable  failures,  because  dangerous  to  the  public  health, 
t  is  worth  our  while  to  inquire  how  it  has  come  to  pass  that  so  many  cities 
'lididly  equipped  with  waterworks  and  ably  officered,  are  still  supplied  with 
er  that  is  obviously  polluted  Avith  raw  sewage,  and  is  shown  by  statistics  to  be 
JTier  of  the  germs  of  specific  disease.     The  only  explanation  that  I  have  been 

to  discover  is  the  following: 

» til  lately  the  selection  of  sources  of  water  supply  has  been  largely  influenced 
lie  belief  that  impure  water  quickly,  naturally,  and  eflfectually  purifies  itself. 
ii,  we  have  olteu  failed  to  foresee  the  growth  of  our  own  or  of  neighboring  pop- 
^>ns,  anil  therefore  the  conse(|uentdifticulty  of  maintaining  the  purity  of  natural 
*  «s  of  supply,  such  as  lakes  and  rivers.  The  latter  fact  is  the  more  remarkable, 
Use  as  a  people  wo  have  never  failed  to  proclaim  the  future  greatness  of.our 
■*  or  the  rapid  strides  of  our  population.  Yet  Ave  may  well  believe  that  Chicaijo 
cl  have  a<loi>ted  a  different  system  of  water  supply,  if  when  it  began  to  dig  the 
1  siko  tunnel  it  had  dreamed  of  its  future  greatness.  We  can  easily  believe  that 
•-^lelphia,  Albany,  LoAvell,  Lawrence,  and  St.  Louis  would  have  sought  other 
"^s  or  means  of  su]>j)ly  if  Avhen  their  waterworks  were  introduced  they  had 
~  11  that  the  self-purification  of  rivers  is  only  a  half  truth,  and  that  by  the  use 
fc  filtered  river  Avater  they  might  make  typhoid  fever  virtually  endemic  within 

Ijorders. 
^  are  but  just  beginning  to  realize  the  mischief  which  a  too  eager  reliance  upon 
^meory  of  the  rapid  and  eflectual  self-purification  of  polluted  waters  has  done. 
_^  ruths  are  often  more  dangerous  than  error.  We  are  learning  to  our  cost  that 
^  3s  case  Ave  have  leaned  upon  a  bent  if  not  a  broken  reed.  To  show  how  slow  has 
the  re<ognition  of  this  fact  Ave  need  to  remember  that  it  is  only  seven  years 

«  distinguished  authority,  referring  to  the  polluted  Mohawk-Hudson,  solemnly 
>^*d  the  people  of  Albany,  through  their  Avater  commissioners,  that  *Hhere  is  no 
t-i  why  the  city  of  Albany  should  not  continue  to  use  this  water,  "and  reaffirmed 
'^  rlier  opinion  that-  ''the  most  careful  examination  of  the  water  has  failed  to 
^  1  anything  to  sight,  taste,  smell,  or  analysis,  AN'hich  can  be  considered  as  throw- 
^le  slightest  suspicion  upon  the  purity  of  the  Hudson,  or  its  fitness  for  supply- 
^  perfectly  wholesome  beverage  for  the  citizens  of  Albany.''  It  was  only  m 
'^iber  last  that  fi  prominent  Chicago  newspaper,  with  asttmishing  ignorance  or 
*^tery,  boast<»d  of  the  magnificent  Avater  supply  of  that  city,  asserting  that  Chi- 

lias  at  its  doors  an  unlimited  8upj>ly  of  the  purest  Avater  in  the  world,  to  be 

*V>r  the  mere  cost  of  ]nimping.     Six  Aveeks later  the  same  newspaper  was  implor- 

t^s  readers  to  boil  the  city  Avater  before  drinking  it,  and  childishly  ascribing  the 

^Htion  of  the  natural  consequences  of  its  use  to  an  imaginary  eastern  jealousy. 

An  address  (illustrated  by  stereopticon)  delivered  at  the  annual  meeting  in 
yoke,  Mass.,  June  10,  1892. 
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After  making  all  allowance,  however,  for  the  unfortunate  and  nnclue  inflnenoeof 
the  Helf-piiritication  theory,  and  for  our  strange  inability  to  foresee  and  providefbra 
probable  growth  ol'poixilatiou  of  which  we  were  at  the  time  loudly  boaating,  much 
still  roinains  chargeable  only  to  gross  carelessness  or  indifference.  The  probable 
])ollution  of  the  Chicago  water  supply  Avas  officially  pointed  out  by  the  State  board 
of  health  of  Illinois  in  188i,and  further  demonstrated  in  1886,  but  no  remedy  has  yet 
been  applied.  Typhoid  fever  has  long  been  excessive  in  Philadelphia;  but  bo  farai 
I  am  aware  no  steps  have  yet  been  taken  to  remedy  the  evil,  although  there  is  6V«iy 
reason  to  attribute  the  excess  chiefly  to  the  use  of  uufiltered  polluted  river  water. 

Lawrence  languidly  discusses  but  has  not  yet  begun  to  remedy  the  dangerous  con- 
dition of  her  water  supjily,  polluted  only  nine  miles  above  the  intakeby  the  sewage 
of  80,000  people,  and  further  up  by  that  of  as  many  more.  Meantime  typhoid  feror 
ravages  the  city,  claiming  relatively  more  victims  from  Lawrence  than  from  any 
other  city  of  tlie  State.  Lowell  also  proceeds  but  slowly  toward  pariAcatioa  oi 
her  water  supply,  which  is  only  somewhat  less  objectionable  than  that  of  Lfawieoeei 
Yet  it  can  no  longer  be  claimed  that  the  dangers  of  polluted  drinking  water  an 
doubtful  or  imaginary.  The  citizens  of  Paris  are  officially  warned  when  the  wattr 
of  the  Seine  is  about  to  be  supplied  to  them.  The  citizens  of  Chicago,  Lowell, aid 
Lawrence  have  all  been  warned  against  their  public  drinking  water  in  its  nnflltend 
condition,  and  Ave  can  not  doubt  that  those  of  many  other  cities  ought  to  be  •• 
warned.* 

The  eminent  statistician  Korosi  has  recently  shown  in  a  very  valuable  paper  that 
typhoid  fever  has  prevaileil  to  an  unusual  extent  in  Budapest  within  the  past  fimr 
years.  The  water  8U]>ply  of  Budapest  is  drawn  from  the  Danube,  a  highly  pollnted 
source.  Some  portions  oi'  the  city  receive  the  river  water  purified  by  sand  fiftratioe; 
other  portions  get  the  Danube  water  entirely  unaltered.  Comparing  certain  of  these 
districts  Korosi  was  led  to  conclude,  upon  purely  statistical  gprounds,  that,  in  pio- 
])ortion  to  the  ])opuIation,  typhoid  fever  was  twice  as  abundant  among  those  nainc 
the  Danu  be  water  raw  as  among  those  who  used  it  after  sand  filtration.  His  natam 
conclusion  is  that  the  substitution  of  filtore<l  for  uufiltered  pollnted  waters,  with  a 
view  to  the  reduction  of  typhoid  fever  mortality,  is  much  to  be  desired. 

Wo  have  met  to-night,  however,  not  sq  much  to  discuss  the  fact  or  the  origin  of  tie 
unfortunate  conditions  which  exist  in  many  American  cities  and  towns,  as  to  con- 
sider what  wo  can  do  to  abate  them.  Here,  1  think,  we  may  profit  by  Knropeaa 
ex]><»rience.  Civilized  European  cities  are  few  in  which  raw  river  water  or  onfiltsred 
sewage-polluted  water  of  any  kind,  is  delivered  to  the  people  as  their  sourceof  snp- 
ply  for  drinking  puri)Oses.  I  believe  that  the  time  is  at  hand  when  in  America,  abo^ 
we  shall  (^ease  to  UK0un])urified  water  for  drinking,  and  must  turn  for  relief  toaoiu 
Itrocess  of  purification  ;  and  I  venture  to  ])redict  that  within  the  decade  we  ahall 
witness  the  establishment  of  numerous  and  cxtousive  municipal  systems  of  waltf 
purification  by  some  form  of  sand  filtration. 

The  purification  of  water  from  the  sanitary  standpoint  is  the  most  difficult  kind  of 
purification. 

The  principal  natural  methods  contributing  to  the  sanitary  improvement  of  watv 
an>  Kcdimentation,  storage,  and  filtration.  Light,  temperature,  pressure,  and  elsc- 
tricity  have  their  eifects,  but  an  impure  water  is  ]>urified  in  nature  chiefly  by  settling 
for  the  bacteria  have  weight,  and  at  least  in  some  stages  of  their  development tsM 
to  settle ;  by  storage,  which  has  a  double  action  shortly  to  be  explained,  and  by  ni- 
tration through  the  earth. 

Storage  has  immense  sanitary  value  and  has  not  been  hitlierto  sufficiently  ^>|{n- 
elated.  There  is  good  reason  to  believe  that  a  water  otherwise  goo<l  bnt  containiag 
disi^ase  germs  might  be  rendered  wholesome  and  pure  by  simple  storage.  Under 
such  conditions  some  of  the  bacteria  settle  to  the  bottom  and  eveutunily  perish; 
souie  are  destroyed  by  light,  but  the  disease  germs,  being  apparently  in  watersons- 
what  short-lived,  perish.  It  is  also  a  fact  that  living  bacteria  largeljy  disappear  in 
the  ])ipes  of  a  service.  To  these  facts  wt^  must  look  for  the  explanation  of  the  Uia- 
ited  infectiousness  in  some  cases  by  water  <d>viously  badly  polluted  with  raw  asw- 
a.i;e.  I  am  convinc(>d  that  if  Lawrence,  for  example,  pumped  directly  into  the  pipeii 
as  ('hi<-ago  does,  her  death  rate  from  ty])hoid  fever  would  be  far  greater  than  it  ia. 
A  recent  writer  has  urged  that  sewage-])olluted  water  be  drunk  as  soon  aa  poasibla 
after  its  ])ollutiou.  in  order  to  avoid  the  disagreeable  putrefactive  phenomena  which 
might  <'iiHue  ;  but  if  what  has  just  been  said  is  true,  it  is  plain  that  to  do  this  is  ta 
invite  disaster;  it  is  the  same  kind  of  advice  which  would  lead  us  to  atrahiata 
gnat  and  swallow  a  cann*l. 

The  sanitary  value  of  storage  is  not  yet.  by  any  means,  as  well  known  aa  U 
deserves  to  be.      Storage  involves  the  element  of  time,  time  gives  opportunity  ftr 

'Sin<e  this  address  was  ma<le  Chicago  has  begun  to  dig  an  immense  sewage  eanelf 
which,  Avhen  completed,  will  ]>robably  improve  her  water  supply,  Lawrenee  has 
adopted  a  system  of  sand  filtration,  and  Lowell  has  appropriated  $100,000  towaid 
improvement  of  its  public  water  supply. 
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change,  and  the  changes  which  storage  tends  to  eft'ect  in  polluted  water  are  often 
of  the  highest  sanitary  signiticance.  There  is  no  evidence  that  disease  germs  mul- 
tiply in  ordinary  natural  waters.  Such  evidence  as  we  have,  both  from  experiment 
and  experience,  indicates,  on  the  contrary,  that  disease  germs  die  out  more  or  less 
rapidly  in  good  natural  waters.  Time,  therefore,  is  an  all-important  element  in  the 
sanitary  improvement  of  infected  waters,  and  we  may  safely  say  that  Infected  water, 
like  wine,  improves  with  age.  Here  is  one  element  of  great  sanitary  value  in  storage. 
It  may  be  called  the  vital  element.  Another  element  is  sedimentation.  This  is 
nieehanical  instead  of  vital  in  its  action,  but  is  unquestionably  of  very  great  value 
in  the  purification  of  water.  The  germs  of  dise«ase,  though  microscopic,  are  material, 
and  they  are  subject  to  the  law  of  gravity.  They  are  also  easily  dragged  down  by 
heavier  manses  in  their  settling,  and  a  muddy  water  may,  on  standing,  purify  itself 
to  a  remarkable  degree  merely  by  settling.  Thus  storage,  by  bringing  in  the  ele- 
ment of  time,  allowing  the  disease  particles  to  die  out,  and  by  favoring  sedimenta- 
tion, is  of  immense  sanitary  value,  while  settling  basins  for  muddy  waters  not  only 
clarify,  but  to  a  greater  or  less  extent  also  actually  purify  the  water  which  passes 
through  them.  It  is  probably  for  this  reason  that  St.  Louis  has  fared  as  well  as  it 
has  hitherto.  Particularly  valuable  is  the  storage  of  flood  waters,  because  in  times 
of  flood  infectious  material  is  more  rapidly  transported  than  usual  from  point  to 
point.  The  great  water  companies  that  so  ably  supply  the  wants  of  the  largest 
city  in  the  world  make  a  special  point  of  the  storage  of  the  floood  waters  of  the 
Thames  and  the  Lea,  and  that  they  are  right  in  doing  so  the  vital  statistics  of 
London  amply  demonstrate. 

I  know  that  there  is  another  side  to  Ihe  storage  question.  I  know  that  stored 
waters  exposed  to  the  light  are  apt  to  become  troubled  by  unsightly  and  ill-smelling 
growths.  I  know  that  if  the  latter  provoke  disgust  or  nausea  in  the  consumer  the 
sanitary  value  of  storage  is  justly  called  in  question.  But  in  spite  of  these  draw- 
backs, which  caa  not  be  overlooked,  it  is  still  true  that  storage,  by  favoring  sedi- 
mentation and  giving  time  for  specific  disease  germs  to  die  out,  is,  nevertheless, 
from  the  sanitary  standpoint,  of  great  value  in  the  purification  of  polluted  waters. 

To  recapitulate:  Sedimentation  is  a  valuable  means  for  the  purincation  of  water 
and  has  its  sanitary  value  in  removing  disease  germs  from  flowing  or  standing  water. 
8t.  Louis  has  ^reat  settling  basins  in  which  the  muddy  water  of  the  Mlssissppi  is 
settled.  Here,  in  addition  to  their  OAvn  tendency  to  fall  by  gravity,  the  removal  of 
the  disease  germs  is  probably  greatly  aided  by  the  falling  particles  of  mud  which 
drag  them  down.  Storage  is  of  great  sanitary  value,  first  by  giving  time  and  oppor- 
tunity for  sedimentation,  and  secondly  by  giving  time  for  the  disease  germs  to  die 
out.  New  York  doubtless  derives  much  sanitary  advantage  from  her  great  storage 
system.  Neither  of  these  methods  of  ])urification,  however,  is  entirely  trustworthy. 
If  the  storage  is  too  brief  some  germs  will  survive;  if  the  sedimentation  is  incom- 
plete the  etnuent  from  the  settling  basins  will  still  be  unsafe. 

There  is  another  natural  method,  however,  which  is  more  common  and  more 
trustworthy.  This  is  filtration  through  the  earth  or  sand.  I  do  not  need  to  do 
more  than  to  remind  you  of  the  pure  spring  which  pours  from  the  earth,  germ  free, 
its  sparkling  water  originally  the  rain  or  snow,  but  since  filtered  through  deep 
layers  of  the  earth;  or  of  well  waters,  which,  in  spite  of  their  occasional  privy  and 
barnyard  origin  are,  as  a  rule,  free  from  the  germs  of  disease.  Yet  these  are  really 
filtered  surface  waters,  and  in  their  history  we  may  discover  the  secret  of  the  more 
extensive  purification  of  great  bodies  of  water,  such  as  lakes  and  riyers.  The  fouled 
waters  of  barnyards  if  run  off  upon  the  farmer's  meadow  become  purified.  Even 
tho  more  solid  stable  manure  thickly  spread  upon  the  field,  if  committed  to  the  earth 
and  turned  under  by  the  plow,  readily  disappear.  These  examples  and  the  more 
familiar  results  of  burial  show  how  tho  earth — the  living  earth,  as  it  has  been  well 
called — teeming  as  it  is  with  bacteria  and  other  micro-organisms,  purifies  organic 
matters,  even  when  they  are  in  the  fluid  state.  But  apart  from  this  vital  action, 
earth,  and  especially  sand,  is  an  excellent  strainer.  Ordinary  loam  is  too  fine  and 
soon  gets  clogged,  but  sand,  especially  after  it  has  become  partly  clogged,  is  a  capital 
filter,  for  it  works  rapidly  and  yet  so  effectively  as  to  retain  even  the  bacteria  in 
the  appliefl  liquid.  Long  before  tho  immense  purifying  capacity  of  sand  filtration 
could  bo  demonstrated  scientifically  it  had  been  ])roved  by  experience.  Wells  sunk 
in  the  earth  have  been  known  from  the  earliest  times,  and  have  often  given  excellent 
water,  though  sunk  in  regions  in  bad  sanitary  condition.  When  in  1850  the  dangerous 
pollution  of  the  Thames  and  the  London  water  supply  was  demonstrated  by  Dr. 
tiassall,  by  means  of  the  first  systematic  microscopical  examination  of  a  public 
water  supply  ever  attempted,  the  remedy  applied  was  storage  and  sand  filtration. 
The  steady  improvement  in  the  sanitary  condition  of  London,  w  hich  is  to-day  the 
wonder  and  the  envy  of  the  worhl,  is  due  in  no  small  measure  to  the  protection 
aftorded  by  her  now  very  extensive  system  of  sand  filtration.  I  am  myself  persuaded 
that  in  scientifically  conducted  sand  filtration  we  have  a  complete  solution  of  the 
problem  of  a  safe  and  sanitary  water  supply.     I  am  ready  to  agree  with  Fraenkel, 
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tbo  professor  of  hygiene  nt  Marbnrjir,  and  Piof  ke,  the  accomplished  engineer  of  the 
Berlin-Jiftralan  waterworks,  whon  they  affirm  that: 

I.  Kvory  surface  water  before  it  is  used  for  drinking  pnrposes,  should  be  fteed 
from  all  infectiouH  substances. 

II.  For  this  purpose,  whenever  large  quantities  of  water  are  to  be  treated,  sand 
filtration  is  at  pre;)ent  th(^  most  convenient  and  ettective  method. 

It  is  not  claimed  that  all  waters  need  to  be  filtered,  but  when  a  city  or  town  is  so 
unfortunate  sis  to  bo  obliged  to  use  a  polluted  source  of  supply  there  can  be  no  ques- 
tion whatever  as  to  the  refpiirement^  of  modern  sanitary  science;  the  water  mnst 
first  be  freed  from  infectious  materials.  For  this  purpose  there  is  nothing  better 
known  to  sanitary  science  at  present  than  scientifically  conducted  sand  filtration. 

It  is  said  that  sand  filtration  was  first  introduced  at  Chelsea,  near  London,  by 
James  Sim])son,  in  1839.  At  the  time  of  the  celebrated  microscopical  examination (u 
the  Loudon  water  supply  by  Dr.  Ilassall,  in  1850,  the  water  supplied  to  London  wsf 
indeeil  'Miltored"  by  the  eom]>anies,  but  so  )>adly  that  it  was  scarcely  strained,  for 
Dr.  Hassall  found  lish  and  many  smaller  objects  in  the  filtered  water.  After  much 
debate  and  many  iiupiiries,  a  water  act  was  2)asssdfor  London  in  1852,  which  pre- 
scribed elVectuai  filtration  and  storage  of  the  Londcm  water  supply,  t^  be  in  oners- 
tion  in  1S,').5,  regulated  the  charges  an<l  made  other  arrangements  between  thecitisens 
and  the  eight  water  ('(mipanies.  The  results  obtained  were  so  good  that  the  rules 
then  adopte<l  have  been  followed  ni>on  the  continent,  and  the  English  practice  hss 
since  served  as  a  nuWlel  here,  as  in  other  branches  of  sanitary  science,  to  the  rest  of 
Europe,  and  to  the  world.  Reserving  for  the  end  of  this  paper  a  more  complete 
account  of  the  F^.nglish  practice,  <'is  exem]>liiied  in  Loudon,  let  us  turn  first  to  the 
purilicatiou  of  the  water  supply  of  the  (lerman  capital,  Berlin.  This  city  hasnoir 
a  ]>opuIati(in  in  round  numl>e>rs  of  one  and  one-half  millions,  and  it  has  probably 
the  best  exam])les  of  sand  filters  to  be  found  on  the  continent.  Itorlin  is  supplied 
frcmi  two  sources,  one  a  lake,  Lake  Tegel,  and  the  other  a  river,  tbe  Spree,  wnidi, 
below  the  intake,  passes  through  the  city.  Wo  may  first  describe  the  older  estsb^ 
lisliiuent,  that  at  the  river,  known  as  the  Stralau  waterworks,  under  the  able 
admin istrati(m  of  C.  Piefke,  whose  studies  upon  the  theory  and  practice  of  stnd 
filtration  have  placed  him  among  the  very  first  of  European  sanitary  engineers.  I 
nm  j)ersonally  iiulebted  to  Herr  I'iefke  for  his  courtesy  in  offering  mo  every  facility 
to  study  the  operation  of  the  Berlin-Stralan  works  on  the  occasion  of  my  visit  to 
them  in  lSi)l.  I  have  also  his  permission  to  make  use  of  his  published  acconnti 
of  his  wt)rk. 

SAXI)   FILTRATION  OF  TIIK   PUBLIC  WATER  SITPPLY  OF  BERLIN. 

{a)  The  Slralau  watenvorl'H. — The  general  location  and  plan  of  the  filters  whick 
purify  the  water  of  the  Spree  are  shown  on  PI.  ii.*  The])osition  of  the  two  intakes  il 
shown  at  a  (the  ohler)  and  at  h  (tln^morerec<»nt).  From  a  the  water  flows  by  grarity 
to  the  pumi)8  along  the  lin«^  indicated.  From  h  the  water  is  drawn  directly  by  the 
])um]>s.  From  these  it  ]>asses  in  a  common  main  along  the  lines  11  to  the  several  fil- 
ters, but  as  it  is  ini])Ossible  to  adjust  the  ])uini)s  to  thevarying  demands  of  the  filters 
this  supply  main  ends  in  a  small  supply  or  compensating  (  Vorraths)  reservoir,  shown 
on  the  northern  border  of  the  filters.  Wln-n  the  pumps  are  not  working  the  supply 
f  or  tlie  filters  is  drawn  from  tliis.  Its  «apacity  is  ll,()00cubic  meters  (2,i)06,000  gallons). 
This  reservoir,  with  the  o))en  filters  Nos.  i-iv,  near  by,  represents  the  oldest  portion 
of  the  ])1ant.  Originally  it  R(>rved  in  good  nieasure  as  a  settling  basin,  butasntW 
filters  have  been  adiled  tills  function  has  gradually  diminislied,  until  now  tbe  daily 
output  of  the  plant  far  exceeds  the  cai)acity  of  the  reHerv«)ir  and  it  serx'es  as  little 
more  than  a  regulating  or  coin])ensating  reservoir  of  nnliltered  water.  It  is  but  jnifc 
to  say  that,  owing  to  the  enormous  growth  of  Berlin,  the  pre8«»nt  system  issaidtobe 
decitiedly  overtaxed.  More  tilters  should  Ite  added  immediately,  and  I  am  informed 
that  steps  have  been  taken  looking  to  this  end.  Since  1873  the  Stralau  works  have 
consisted  of  37,0(17  stpiare  meters  (about  J)  acres)  of  filtering  surface,  arranged  In 
eleven  inde]>en(lent  sections  or  basins.     They  may  be  worked  separately  or  together. 

The  normal  maximal  output  of  the  whole  ]dant  is  placed  by  Piefke  at  60,000  cable 
meters  (1.*), 850.000  gallcms)  every  twenty-four  hours.  But  sometimes,  on  special 
occasions,  it  has  been  as  mu»h  as  70,0(M)  or  even  80,000  cubic  meters  (18,000,000 and 
2l,(HN>,00t)  gallons).  Three  oi  the  filters  (Nos.  ix-xi),  having  a  combined  area  of 
9,(H)i)  8<inare  niett?rs  (L\2  acres),  are  covered,  to  guard  against  severe  and  prolonged 
cohl  Weather.  In  winter  the  <laily  consuni]>tion  (from  this  plant)  sinks,  as  a  rulObto 
3(\<  (M)  cubic  meters  (7,l>2r>,U)0  galhrns).  It  ought  to  }»e  said,  at  this  point,  that  xhe 
n«'wer  Tegel  waterworks  (to  }>e  described  beyond)  supply  a  comparatively  fixed 
(plant  ity  of  filtered  water  to  ]>erlin,  summer  and  winter  alike.  The  extra  demand 
of  tlie  Kiininuir  falls,  tlierefore,  largely  upon  the  older  works  at  Stralau,  and  theee 

*  in  this  reprint  the  plate's  and  illustrations  have  been  omitted. 
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are  at  times  plainly  overtaxed,  giving  too  rapid  filtration  with  incomplete  purifica- 
tion.* 

The  filtered  water  is  drawn  off  beneath  the  several  filters  by  underdrains  which 
convey  the  water  to  a  reservoir  for  purified  water  {Reinwassey)  placed  at  such  a  depth 
as  to  receive  the  efflumt  by  gravity.  (See  PI.  ii  and  PI.  v,  figs.  1  and  2.)  This  has 
a  total  capacity  of  only  2,200  cubic  meters  (581,000  gallons).  The  sand-washing 
establishment,  which  at  Berlin  is  regarded  as  a  most  important  feature,  is  located  in 
the  angle  betweon  filters  No.  vi  and  No.  ix  (PI.  ii).  The  engine  and  boiler  houses, 
the  ottice,  and  the  dwellings  of  the  resident  engineer,  etc.,  are  shown  in  section  ou 
the  street  front  (PI.  ii). 

The  intake,  located  at  b  ou  PI.  ii,  is  shown  in  elevation,  plan,  and  sections  on  PI. 
Ill,  and  requires  no  special  remarks.  The  filters  are  shown  in  sections  (transverse 
and  longitudinal)  on  PI.  iv.  Fig.  1  shows  a  longitudinal  section  through  the  nnder- 
drain.  Fig.  2  is  a  cross  section  showing  the  (central)  underdraiu,  the  overflow  waste 
pipe,  and  the  general  arrangement  and  construction  of  the  filters.  For  the  details  of 
the  construction  1  must  refer  the  reader  to  the  original  paper  of  Pief ke.  Suffice  it 
to  say  that  the  bottom  must  be  water  tight  and  the  sides  strong  enough  to  support 
the  pressure  of  the  inclosed  water.  Those  at  Berlin-Stralau  are  laid  upon  clay  ( Thon), 
covered  with  concrete  (Beton),  (See  PI.  iv,  fig.  2.)  Fig.  6  is  a  section  through  one 
of  the  covered  filters  (PI.  ii,  No».  ix-xi),  showing  the  piers,  arches,  and  the  open- 
ings to  admit  light  during  the  process  of  cleaning  the  filter.  Piefke  remarks,  how- 
ever, that  for  cleaning  artificial  light  is,  on  the  whole,  to  be  preferred  to  the  scanty 
daylight  which  can  be  admitted  in  this  way.  The  actual  filtering  materials  used  at 
the  Stralau  works  and  resting  upon  the  concrete  are  as  follows,  beginning  at  the  top : 

Inobes. 

Fine  sharp  sand 22 

Coarse  sand 2 

Fine  gravel 6 

Medium  gravel 5 

Coarse  gravel 3 

Small  stones 4 

Large  stones 12 

Total 54 

It  is  interesting  to  compare  this  construction  with  that  of  the  London  filters  shown 
in  the  tables  beyond  (see  Appendix,  pp.  4-7),  as  well  as  with  the  sand  filters  of  Zurich 
and  Warsaw  (p.  115)  and  the  Berlin-Tegel  works  (p.  113).  Piefke  expressly  states 
that  he  does  not  consider  a  greater  depth  of  sand  to  be  of  much  advantage,  provided 
that  the  sand  shall  be  sharp,  and  he  believes  that  more  time  and  trouble  is  oft^n 
spt  nt  upon  these  details  of  the  actual  filtering  materials  than  is  necessary.  The 
underdrains  connect  directly  with  the  lower  layers  of  the  filter,  so  that  while  the 
water  sinks  vertically^  through  the  sand  it  flows  laterally  through  the  coarser  under- 
lying layers.  From  time  to  time  the  filter  must  be  drained  tor  cleaning.  If  it  is 
not  desired  to  drain  it  completely,  but  only  for  scraping  the  very  surface,  the  valve 
shown  at  i"  in  PI.  iv,  fig.  2,  and  connecting  with  the  overflow  («)  may  be  opened.  If 
it  is  desired  to  drain  the  filter  thoroughly,  another  valve  known  as  the  **sand  cock" 
{t'^andhahn),  shown  in  elevation  in  fig.  4  and  in  section  in  fig.  5,  may  be  opened.  I 
must  pass  over  many  interesting  details  of  the  actual  management  of  the  filters,  which 
are  fully  described  by  Piefke  in  the  paper  referred  to.  Numerous  automatic  devices 
for  detecting  the  precise  conditions  at  any  particular  moment,  and  for  aiding  the 
superintendent,  have  been  introduced  at  Berlin;  but  for  these  also  I  must  refer  the 
reader  to  the  original  i)aper. 

The  ordinary  process  of  filtration  is  conducted  as  follows:  After  a  filter  has  been 
worked  for  a  time  It  is  fimnd  to  have  ])ecome  clogged  and  allows  the  water  to  pass 
through  only  very  slowly.  The  arrival  of  this  time  is  shown  by  an  automatic  tell- 
tale float  (w)  seen  in  section  in  fig.  1.  If,  with  the  valve  k  closed,  this  float  rises  but 
very  slowly,  it  is  clear  that  in  spite  of  a  high  pressure  of  the  supernatant  water  (h) 
only  a  little  passes  through  the  sand.  The  filter  is  then  described  as  "dead,"  and 
must  be  cleaned.  It  is  therefore  drained,  and  a  gang  of  men  is  set  to  work  on  it 
with  broad  tin  shovels,  or  Avith  special  ''scrapers."  A  plank  track  is  laid  on  an 
incline  down  into  the  basin  and  the  scrapings  are  taken  away  in  wheelbarrows  to 
the  sand-washing  house. 

At  the  time  of  my  visit  a  gang  of  perhaps  thirty  men  was  cleaning  a  filter.  Only 
the  uppermost  layer  of  sand  and  the  dirt  deposit  upon  it  was  removed.  This  dirt 
deposit  or  Srhmuisdecke  is  extremely  interesting.  In  Berlin  I  found  it  to  consist  of  a 
thin  membranous  layer  of  a  greenish  brown  color  and  so  well  defined  that  it  could 

^  These  and  the  following  data  are  taken  from  Piefke,  Aphorlsmon  Uber  Wasserver- 
eorgung,  II.     Zeit.  fiir  Hygiene,  viii,  1890. 
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bo  easily  pceleil  oft*  in  fiakes  from  the  sand  below  very  much  as  ft  moistened  poetege 
stamp  can  be  peeled  from  a  piece  of  paper  to  which  it  has  become  partially  attached. 
The  sand  below  the  Schmutzdecke  was  clean  and  white  to  a  very  noticeable  andetrik- 
iug  decree,  so  that  it  was  obvious  that  only  the  jScAfnii/^(7ec2:e  required  to  be  lemored. 
Carefullv  detached  by  the  scrapers,  it  was  drawn  up  into  little  nen]»8  of  a  peck  era 
half  biisuel  each  and  these  were  carrieil  away  on  the  wheel  barrows  to  the  sand-waali- 
iu^  establishment.  Om-o  the  tSchmutzdecke  has  1)een  removed  and  the  lifeof  thefiltor 
is  restored,  the  sand  is  smoothed,  the  filter  slowly  iilled  from  below  (with  clean  watori 
to  drive  out  all  air  and  prevent  fissures  or  channels,  and  the  whole  covered  win 
unfiltered  water  to  the  de])th  of  about  3  or  4  feet  through  the  inflow  pipe.  (PI.  IV, 
iig.  3.)  Meantime  the  outlet  is  kei>t  closed,  so  that  the  supernatant  water  standi 
quietly  upon  the  sand  and  is  allowed  to  settle.  This  is  a  point  of  much  importanee, 
as  the  ('onse<iuence  of  this  settlint;  is  the  formation  of  a  delicate  membrane  or  nev 
SchmuUdecke  u])on  the  clean  sand.  After  a  time,  varying  with  the  demands  upon  tin 
plant,  the  diluent  is  allowed  to  escape,  fresh  unfiltered  water  flows  npon  thefiltor, 
and  filtration  proceeds.  At  first  it  is,  of  course,  rapid  and  comparatively  imperfect 
but  as  the  membranous  deposit  {SrhmuUdcckt)  thickens  it  grows  slower  aadyiddl 
a  better  eftluent.  The  filtration  continues  with  increasing  head  and  diminishiiig 
rate  until  the  ASchmutcdvcke  becomes  almost  impervious,  when  the  filter  is  said  to  M 
*'dead''  and  once  more  ready  for  cleaning. 

By  tlie  kindness  of  Herr  Piefke  I  was  able  to  examine  carefully  the  SekmuUiMiki 
both  in  situ  and  microscopically.  It  consisted  of  much  brown  amorphons  matttt 
(zooghea),  numerous  filaments  of  algie,  giving  to  the  whole  its  dark  greenish  tings 
and  its  firm  felted  or  iiKMubranous  character,  besides  particles  of  woody  fiber,  d^brUi 
ef  (r.  The  smooth  and  almost  slimy  feel  of  the  membrane  a]>peared  t-o  be  due  chiefly 
to  the  alga^  and  tlio  zooghea.  The  membrane  was  perhaps  one-eighth  to  one-six- 
teenth of  an  inch  in  thickness.  I  have  described  the  Schmutsdecke  (surface  deposit) 
in  some  detail,  1)oth  because  I  was  much  impressed  by  its  well-defined  charact^aad 
position,  and  also  because,  according  to  Piefke,  this  membranous  deposit  is  the  prin- 
ciple factor  in  efticient  sand  filtration.  One  who  sees  it  as  I  saw  it  (toward  the 
end  of  August.  18iU),  upon  an  o]»en,  but  ''dead''  filter,  can  not  help  pei^vingtluil 
such  a  micro-membrane  must  indeed  play  a  most  important  part  in  continuonsnltisr 
tion.  From  its  ]>ecu]iar  composition  and  semigelatinoiis  character,  it  must  behirilly 
effective  in  the  detention  of  all  sus]>ended  particles  of  whatever  kind,  inclnoing 
bacteria.  AVhen  the  Srhmulcdecke  is  so  well  defined  as  it  usually  appears  to  be  rt 
lierlin  the  sand  below  it  looks  bright  and  fresh.  At  the  Stralan  works  the  di^th 
of  sand  may  well  be  thought  to  be  of  secondary  importance,  the  real  filter  being tii0 
micro-membrane.  Whether  it  is  always  of  so  little  importance  may  be  mors  optt 
to  question. 

Naturally,  at  Berlin,  the  scraping  is  so  arranged  as  to  remove  as  little  sand  eaeh 
time  as  possible,  (iradually,  however,  the  sand  layer  grows  thinner,  and  after  a 
time  it  must  be  replenished  with  new  (or  washed)  sand  to  the  original  depth.  Tliii 
happens  about  once  in  two  yeai-s,  and  requires  considerable  time.  Even  the  ordi- 
nary scraping  re((uires  that  the  filter  shall  be  out  of  connectioh  for  several  days.  At 
some  seasons  scraping  is  required  (in  Berlin)  very  often  (once  a  week),  bntin  wintar 
very  seldom  (once  in  two  or  three  months).  The  Spree  is  not  muddy  like  the  Miii- 
issip])i,  but  at  times  is  very  unclean,  and  in  summer  contains  vast  qnantities  of 
certain  alga*  which  are  ])articularly  troublesome,  making  an  almost  imperviooi 
'Melt"  through  wliich  the  water  moves  only  very  slowly. 

The  sand  washing  is  done  at  Berlin  because  itisfoundtobecheaperthanto  import 
n(^w  sand.  The  position  of  the  sand-washing  establishment  is  shown  on  PI.  if.  Boos 
of  the  details  ot  the  apparatus  employed  are  shown  onlU.  vi.  Fig.  1  shows  the 
^rouiifl  plan,  and  fig.  2  the  section.  Fig.  3  is  the  revolving  drum  in  which  tlie  sand 
IS  washed.  Fig.  4  is  the  section  A-B  on  fig.  1.  Figs.  5  and  6  shows  sections  of  aeen- 
trifngal  ])nmp.  Tliis  is  a  very  inleresting  portion  of  the  work,  but  space  forbids  HO 
to  enter  n])()n  it  in  detail.  Tiefke  states  that  all  of  the  filters  are  cleaned  peihaps 
twenty  times  annually,  and  that  about  one-third  of  the  filtering  material  has,  there- 
fore, to  be  washed  or  otherwise  renewed  yearly. 

(/>)  The  Jirrlin  walrnvorks  u1  Lake  Ttgel. — To  keep  pace  with  the  growth  of 


lin  and  the  increasing  consuni])tion  of  wat-er  a  new  and  separate  establishment 
in  li<77,  ad«led  to  that  at  Stralau  and  located  on  the'Other  side  of  the  city,  by  fbo 
southern  shore  of  Lake  Tegel.  The  f<dlowing  account  of  the  Tegel  waterworkfcii 
drawn  almost  exclusively  from  the  admirable  acccmnt  of  the  works  given  by  the  resi- 
dent engineer,  (i.  Anklamin,  and  ])iiblishedwith  additions,  as  a  reprint  from  Olaser^t 
Annalen  fur  (iewerbe  und  Bauwesen,  Bd.  xix,  Berlin,  1886.  I  have  ventured  to 
rej>rodnce  from  this  two  of*  Anklaninrs  admirable  and  instructive  plates.  (fiMPli. 
vii,  and  VIII. )  I'l.  vii  shows  the  general  location  and  plan  of  the  Tegel  works  wiA 
some  details  of  construction  of  the  (covered)  filters.  PI.  vui  shows  tMaeveralpaiii 
of  the  sand-washing  apjjaratus. 
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Originally  the  attempt  was  made  to  obtain  a  snpply  of  pure  water  without  filtra- 
tion from  the  shores  of  the  lake  by  sinking  there  a  number  of  wells.  These  at  first 
yielded  an  excellent  supply,  but  after  a  time  the  water  deteriorated,  owing  to  the 
growth  in  the  wells  and  in  the  mains  of  an. iron-bearing  bacterium  Crenothrix.  This 
grew  to  such  an  extent  in  th<?  Tegal  water  supply  as  to  constitute  what  has  been 
called  ''the  Berlin  water  calamity."  To  obviate* the  difficulty  commissions  were 
appointed,  investigations  were  made,  aeration  and  other  means  ofrelicf  were  attempted, 
but  without  avail.  At  length,  about  1883,  sand  filters  were  established  to  treat  the 
water  taken  from  the  lake  and  these,  ever  since  their  installation,  have  yielded  an 
admirable  effluent. 

When  they  w«ire  first  put  in  operation  the  mains  and  service  pipes  contained  an 
abundant  ve<jetatiou  of  Crenothrix,  but  little  by  little  this  di8api>eared  in  tlio  j)re8- 
ence  of  the  filtered  water.  The  area  of  the  four  larger  filters  is  in  round  numbers 
2,500  8<iuare  meters  (27,000  square  feet)  each ;  that  of  the  six  smaller  ones,  2,000 
square  meters  (21,000  square  feet).  The  total  filtering  area  is  about  22,000  square 
meters  (236,700  square  feet,  or  between  five  and  six  acres).  The  normal  yield  of  the 
filter  is  jdaced  at  3  cubic  meters  of  water,  or  each  square  meter  of  filtering  service 
for  twenty-four  hours,  or  roughly,  at  3,000,000  gallons  per  day  per  acre.  Seven  of 
the  ten  filters  are  usually  running  at  once  and  serve  to  furnish  the  requisite  quantity 
of  filtered  w.iter.  The  other  filters,  three  in  number,  serve  as  a  reserve  and  also  for 
use  in  the  summer  time,  when  the  life  of  the  filters  is  shorter.  The  filters  are  all 
covered,  and  in  order  to  keep  a  temperature  as  low  as  possible  in  summer,  they  are 
covered  with  a  layer  of  earth  40  to  70  centimeters  thick.  This  layer  is  covered  with 
grass. 

The  filtering  material  consists  of  three  layers.  The  lowest  is  abput  30  centimeters 
thick,  of  rounded  granite  stones.  Upon  this  there  rests  a  layer  about  30  centimeters 
thick  of  coarse,  clean  river  gravel,  free  of  sand,  and  upon  this  a  layer  about  60  cen- 
timeters thick  of  medium  coarse  sand.  The  average  diameter  of  the  sand  grains  is 
about  one-third  of  a  millimeter.  Before  the  material  is  placed  in  position  it  is  carefully 
cleaned  from  clay  and  dirt  by  special  washings.  Each  filter  is  fitted  with  an  under 
drfiiu,  with  feed  pipes,  etc.  The  filter  is  filled  as  at  Stralau  from  below  in  order  to 
drive  out  the  air  particles  contained  in  the  sand.  This  filling  must  be  done  slowly, 
for  otherwise  air  will  remain  in  spite  of  it,  and  will  interfere  with  the  successful 
operation  of  the  filters  by  forming,  during  its  escape,  canals,  through  which  organ- 
isms can  penetrate  into  the  under  layers  of  sand  or  gravel. 

After  the  lilter  has  been  operated  for  some  time  a  gelatinous  layer  {Schmuizdecke  of 
Piefke)  is  formed  of  such  imperviousuess  that  each  square  meter  of  surface  will  no 
longer  furnish  as  much  as  3  cubic  meters  (800  gallons)  of  water  in  twenty-four  hours. 
When  this  time  has  arrived  the  filter  must  be  scraped,  but  before  the  supply  is  cut 
oft*  the  feed  valve  is  opened  wide  for  a  few  minutes  in  order  to  clean  out  the  feed 
pipe,  and  wash  away  the  snails,  mussels,  and  deposits  of  dirt,  etc.,  which  accumulate 
in  it.  In  some  cases  it  is  said  that  as  many  as  12  hectoliters  (several  bushels)  of 
snails  and  the  like  have  been  washed  out  of  a  single  feed  pipe.  After  the  valve 
lias  been  closed  and  the  water  has  sunk  to  a  depth  of  50  or  60  centimeters  upon  the 
filter  the  outfiow  valve  of  the  under  drains  is  also  closed,  and  the  water  still  upon 
tlu;  filter  is  run  oft' through  the  waste  pipe.  The  thin  layer  of  dirty  sand  to  the 
depth  of  10  or  15  millimeters,  (^  to  ^  inch)  is  then  removed  bj'  means  of  broad  sharp 
Kh(»vels,  and  wheeled  oft"  to  the  sand-washing  machine.  After  removing  this  portion 
of  sand  the  filter  is  once  more  filled  with  water  from  below,  and  set  in  operation. 
As  a  rule,  however,  this  is  not  done  at  once.  Whenever  the  demand  for  the  filter  is 
not  too  great  it  is  allowed  to  rest  after  cleaning  for  some  time,  in  the  belief  that 
those  particles  of  the  dirt  deposit  (Schmutzdecke)  which  have  penetrated  unto  the 
lower  layers  will  be  oxidized  undej"  prolonged  contact  with  the  air.  In  order  to 
facilitate  this  operation,  8j)ecial  attempts  are  made  to  secure  a  certain  circulation  of 
the  air  in  the  filtering  materials.  The  life  of  the  filters  is  naturally  comparatively 
brief  in  the  summer  months.  While  it  rises  as  high  as  eighty  days  in  the  winter,  it 
sinks  in  midsummer,  at  the  time  of  the  so-called  ''water  blossoming,"  not  infre- 
quently as  low  as  ten  days.  On  an  average  for  the  year,  it  is  about  thirty  days. 
Keplenishing  with  new  or  clean  sand  occurs  comparatively  seldom,  and  only  after 
the  sand  layer,  originally  60  centimeters  thick,  has  been  gradually  worn  down  to  30 
centimeters. 

The  regulating  apparatus  at  the  Tegel  filters  is  of  great  interest,  and  for  the  orderly 
management  of  the  filters  is  extremelv  important.  It  will  be  seen  at  a  glance  that 
a  new  filter,  as  yet  unclogged,  will  offer  much  less  resistance  to  the  passage  of  the 
water  than  an  older  filter  more  or  less  clogged  that  is  covered  with  the  Schmutzdecke, 
It  becomes  necessary,  therefore,  to  work  an  old  filter  under  the  greater  head,  and  in 
order  that  the  output  shall  remain  constant,  this  head  must  be  gradually  increased. 
Special  devices  to  accomplish  this  end  have  been  introduced  by  Henry  Gill,  esq., 
chief  engineer  of  the  entire  Berlin  water  supply,  by  W.  H.  Lindley,  of  Frankfort^ 
and  by  others.     Some  of  these  will  be  described  beyond. 
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I  have  entered  Bomowhnt  at  length  into  descriptions  of  the  Berlin  filters  beeanao 
they  are  probably,  on  the  whole,  the  most  carefully  planned  and  moat  thoroogUj 
studied  of  any  ii Iters  on  the  contiuent.  I  may  now  briefly  leftsr  to  a  fisw  other  con- 
tinental sand  filters. 

/Sand  filivrs  at  fl'arsatr,  Ilnsff'ia. — The  source  of  the  public  water  supply  of  War- 
saw is  the  river  Vistula.  The  water  is  first  run  into  settling  baaiuSy  and  then 
upon  tho  filters.  Tiie  capacity  of  the  filters  is  about  2.4  cubic  met«r8  per  aqoare 
meter  of  surface  every  twenty-four  hours.  PL  I,  at  the  beginning  of  this  paper, 
hIiowh  the  arau;remcnt  of  one  of  i\\Q  (covered)  filters  at  Warsaw.  It  will  be  seen 
that  upon  1 1  inches  of  stones,  there  are  6  inches  of  smaller  stones,  above  these  % 
inches  Ktill  smaller,  and  upon  this  layer  3  inches  of  coarse  gravel,  covered  by  2 inches 
of  fine  gravel,  and  the  whole  sunnountod  Yiy  2  feet  of  fine  sand.  The  pasaageafor 
the  filtcre<l  water  are  shown  i\%  spaces  between  the  bricks  on  the  right  of  the  ngnre. 
The  feed  pipe  is  also  shown  on  tne  right.  At  Warsaw  it  is  not  customary  to  waih 
the  sand,  as  at  I*erlin  (and  many  other  places),  fresh  sand  being  found  to  be  cheaper. 
At  Warsaw  a  filter  of  2,100  s<]nare  niet^'rs  area  was  scraped  by  15  men  in  tan 
]iours,  and  rei)leniHhed  with  new  sand  l)y  the  same  number  of  meu  in  four  days. 
The  depth  of  water  upon  the  filters  at  Warsaw  is  kept  at  1.2  meters.* 

tSandJilters  at  Oporto, — Sand  filters  have  been  provided  for  Oporto  by  the  Compag- 
iiie  ^4'nerale  des  eaux  of  Paris.  The  water  is  taken  from  the  river  Sonza.  Tm 
arrangement  of  the  filters  is  as  follows :  Tlio  supporting  layer  consists  of  atonea  (laiga) 
0.15  meter  stones  (small)  0.15  meter  upon  wliicli  come  first  coarse  sand 0. 10  meterand 
tine  sand  at  tin;  top  0.20  meter  making  a  total  of  0.60  meter.  The  total  area  of  tiie  filtecs 
is  1;  liK)s(iuare  meters,  with  a  normal  depth  of  water  of  0.90  meter.  The  filters  yield  oa 
an  average  13  cuUie  meters  of  water  per  square  meter  for  twenty-four  honra.  Tills 
system  is  said  to  be  o})en  to  much  criticism,  probably  l^om  ita  alight  deptii  of  sand 
and  higli  rate  of  filtration. 

Sund  fiUvvH  at  Zurich. — Inconsequence  of  an  extensive  epidemic  of  typhoid  feverin 
Zurich  in  1884,  which  was  traced  to  the  pollution  of  the  public  water  aupply,  a  water 
commission  was  app(»inted  and  prepared  a  report  recommending  the  installation  of  a 
system  of  sand  filters.  They  advised  that  water  should  be  taken  from  the  laka 
(Zurich)  at  least  200  meters  from  the  shore,  and  filtered  upon  sand  filtera  at  the  rata 
off)  to  8  meters  (vertical  water  column)  per  day.  Inasmuch  as  tiie  requin^ment  of 
tlu^  city  was  only  about  20,0(X)  cubic  meters  daily,  they  estimated  that  a  filter  ana 
of  8,()(X)  or  3,500  square  meters  would  be  sufficient.  This  enormous  rate  of  flltratioa 
was  recomuKaided  because  of  the  comparative  initial  purity  of  the  lake  water.  U 
was  recogniz4Ml,  however,  that  extra  land  should  be  secured,  so  that  bv  extenaioD  of 
tlie  plant  even  with  increased  consumption  the  rate  need  not  exceed  more  thanS 
meters  per  day. 

In  Deicmber,  1885,  three  of  the  five  filters  were  in  operation,  and  in  the  following 
Au<;ust  the  fourth  and  fifth  were  added.  The  combined  area  of  the  fiy^  Altera  was 
3,500  square  meters.  For  exttMision  of  the  plant  space  was  reserved  t-o  the  exteni 
of  75,000  s(]uare  meters.  Filters  Nos.  1, 2,  and  3  are  covered  ;  Xos.  4  and  5  areopen ; 
all  five  have  t  lic^  same  an^i,  with  about  (>72  scjuare  meters  of  efiective  aurface*  The  fll- 
terin<{  material  lies  u])on  a  solid  fi>undation  covered  with  two  layera  of  brick,  and 
consists  from  below  u]) wards  of  the  following  layers  :  5  to  15  centimetera  of  coana 
gravel;  upon  this  10  (>entimeters  of  garden  gravel  carrying  15  centimetera  of  qinia 
coarse  sand,  which  is  surmounted  by  80  centimeters  of  fine  sand.  The regnlation  of 
the  ra]>i(lity  of  filtrati(m  is  accomplished  for  each  filter  separately.  When  the  head 
or  ditVcrence  in  level  1)etw4>en  the  filtered  and  unfiltered  water  reacheafiOtoSOoenti- 
niett  i>,  cleaning  of  that  particular  filter  generally  takes  place.  Cleaning oonaiata  in 
draining;  off  all  the  water  and  scraping  away  the  uppermost  sand  layer  with  iron 
shovels  to  tli(>  depth  of  about  2  centimetx'rs.  Experience  shows  that  only  a  thin 
slimy  layer  {SvUmutzdwlcv.  of  Piefke)  covers  the  otherwise  clean  sand,  and  that  thii 
layer  is  only  a  few  millimeters  in  tliickness.  After  cleaning,  the  filter  ia  filled  from 
below  with  flittered  water  and  once  more  filtration  proceeds.  The  water  which  flrafe 
comes  tlirouuh  after  cleaning  is,  however,  rejected  during  this  early  period  and  tiM 
dirt  tarried  up  from  the  santl  by  the  water  after  filling  and  which  consiata  of  float- 
in;;  ]iarticles  of  slimy  mat4'rial,  is  removed  as  far  as  possible  by  letting  it  mn  off 
from  tlu^  top  l)efore  filtering  be;;ins.  In  1887  the  cleaning  was neoeaaary,  on  anavar- 
a^e,  for  tlie  covered  filters  every  forty-eight  days.  As  a  result  of  theae  periodical 
8cra])ings  the  layer  of  fine  sand  gradually  grows  thinner,  and  when  it  haa  annk  M 
that  it  is  only  50  centimeters  in  thickness,  it  is  either  replenished  with  clean  aaiid  op 
to  80  centimeters,  or  it  is  taken  out  altogether  and  replaced  by  a  fiveh  Band  layer  ii 

"  For  a  more  comj>let<^  account  of  the  Warsaw  filters  and  a  Aill  and  admirable 
statement  of  the  T)ro1)lem  of  the  purification  of  river  waters  for  drinking  pnrpoaa% 
St  e  W.  H.  I.indley,  Vi(>rtel.jahr.  fiir  Ooff.  Gesundheitapfiege,  1B90,  p.  191.  Abo  m 
abstract  in  this  journal,  vol.  5,  p.  33,  1890. 
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the  original  thickness.    This  renewal  of  the  filtering  material  did  not  hecomo  neces- 
sary until  after  the  end  of  1888.* 

^aud  filtei'8  in  Rotterdam. — The  city  of  Rotterdam  takes  its  water  supply  from  a 
tidal  stream,  the  Maas.  Into  this  stream  the  sewage  of  the  city  also  flows.  By  the 
situation  of  the  intake  and  the  time  of  taking  in  water  for  filtration,  most  oi  the 
dauger  of  sewage  contamination  from  Rotterdam  itself  is  supposed  to  he  avoided. 
The  Maas,  however,  is  hy  no  means  a  pure  source  of  supply,  and  it  is  often,  if  not 
usually,  very  muddy.  The  water  is  first  passed  into  large  settling  hasins,  to  which  it 
flows  hy  gravity.  From  the  settling  hasins  it  is  lifted  hy  pumps  and  afterwards 
flows  upon  a  series  of  sand  filters.  Owing  to  the  limited  capacity  of  the  works,  and 
to  the  large  consumption  of  the  city,  the  water  is  not  allowed  to  stand  in  the  settling 
hasins  as  long  as  is  considered  desirahle,  and  the  filtration  is  far  more  rapid  than  the 
superintendent  regards  as  proper.  The  effluent  is  now  clear,  bright,  and  entirely 
unobjectiouahle  in  appearance,  and  has  never  caused  complaint  in  the  city  until  a 
few  years  since,  wheu  the  whole  system  became  filled  with  the  much-dreaded  **pe8t 
of  waterworks  Crenothi-ix.  This  produced  complaint,  and  such  a  deterioration  in 
the  water  as  to  excite  the  greatest  anxiety  on  the  part  of  the  public  as  well  as  of  the 
officials.  Prof.  DeVries,  of  Amsterdam,  has  published  a  valuable  account  of  the  inves- 
tigation made  by  himself  and  other  members  of  the  commission  which  sought  to  dis- 
cover the  cause  of  the  evil  and  a  remedy  for  it.  Prof.  DeVries  concluded  that  the 
imperfect  settling,  the  excessively  rapid  filtration,  and  the  existence  in  some  places 
beneath  the  filter  of  old  wooden  beams,  etc.,  all  taken  together  allowed  a  sufncient 
quantity  of  organic  matter  to  pass  into  the  mains  to  support  a  luxuriant  vegetation  of 
Crenothrix. 

1  visited  the  works  at  Rotterdam  in  the  summer  of  1891,  and  it  was  obvious  to  me 
that,  in  comparison  with  the  sand  filters  at  Berlin,  those  at  Rotterdam  were  insuffi- 
cient and  overworked.  I  am  unable  to  give  exact  figures  as  to  the  depth  of  the 
sand,  the  intervals  of  scraping,  the  rate  of  filtration,  the  daily  yield,  etc.,  but  the 
general  construction  of  the  sand  filters  was  similar  to  that  of  the  Berlin  filters.  It 
was  noticeable,  however,  tliat  here  the  well-defined  Schmutzdecke  of  Berlin  was 
absent.  The  sand  appeared  dirf  y  to  a  considerable  depth,  and  there  was  every  evi- 
dence of  overworked  filters  treating  a  water  originally  much  worse  than  any  that  I 
had  seen.  I  am  under  great  obligations  to  Mr.  Vogel,  the  engineer  in  charge,  who 
showed  me  every  courtesy,  t 

Enough  has  now  been  said  of  actual  sand  filters  on  the  continent,  bet  as  to  their 
operation  and  their  efficiency  something  may  still  be  said.  In  September,  1890, 
there  occurred  at  Brunswick  the  annual  meeting  of  the  German  Public  Health  Asso- 
ciation. At  this  meeting  tlie  subject  of  sand  filters  for  municipal  waterworks  was 
fully  discussed  by  Fraoukel,  the  distinguished  bacteriologist,  and  Piefke,  the  accom- 
plished resident  engineer  in  charge  of  one  division  of  the  waterworks  of  Berlin. 
Tlie  Stralau  waterworks,  as  has  been  shown  above,  are  managed  with  great  skill  by 
Piefke,  and  consist  of  an  elaborate  system  of  sand  filtration,  the  water  being  taken 
from  the  river  Spree.  Prof.  Fraenkel  and  Engineer  Piefke,  incited  by  an  epidemic 
of  ty]dioid  fever  which  broke  out  in  Berlin  in  1889,  had  come  to  the  conclusion, 
after  careful  experimentation  upon  artificial  filters  with  special  bacteria  including 
sonic  of  the  genus  of  disease,  that,  contrary  to  the  general  belief,  it  was  posMiblo 
under  certain  circumstances  for  disease  genns  to  find  their  way  through  sand  filters 
like  those  in  use»in  Berlin,  t  Impressed  by  the  importance  of  their  results,  they  formu- 
lated the  following  conclnsions,  which  they  made  the  text  of  special  addresses  at 
the  Public  Health  Association  meeting  just  mentioned: 

I.  Every  surface  water  before  it  is  used  for  drinking  ought  to  be  freed  from  all 
infeotious  materials. 

II.  For  this  purpose  in  all  those  cases  in  which  large  quantities  of  water  have  to 
be  treated,  san<l  filtration  is.to  be  regarded  as  at  present  the  most  practicable  and  the 
most  satisfactory  method. 

III.  The  operation  of  sand  filters  is  not,  as  has  been  widely  assumed,  always 
entirely  trustworthy  and  under  all  circumstances  satisfactory.  A  sand  filt-er  is  not 
a  germ-tight  apx)aratus,  but  by  intelligent  manipulation  it  is  possible  to  reduce  this 
defect  to  a  very  insignificant  (juantity. 

IV.  To  accomplish  this  end  there  are  necttssary :  (a)  Good  raw  material  (nnfiltered 
^vater)  as  little  polluted  as  possible;  (b)  a  low  rate  of  filtration;  (c)  uniform  action 

•The  foregoing  statements  are  taken  largely  from  Bertschinger,  Wirkungder  Sand- 
Filter  in  Ziirich,  1889.  See  also  Journal  fur  Gasbeleucht.  und  Wasserversorgung, 
1891,  p.  684. 

tFor  a  full  account  of  the  Crenothrix  Commission  see  DeVries's  paper,  of  which 
an  abstract  (m  English)  was  published  by  me  in  the  Technology  Quarterly,  Vol.  iii, 
p.  3:«,  1890. 

\  See  Technology  Quarterly,  Vol.  ill,  p.  69,  1890. 
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of  tho  Alter;  (d)  rejection  of  the  eftiuont  at  the  beginuing  of  a  new  period  of  filtra- 
tion. 

These  theses  were  ably  defended  by  Fraenkel  and  Pief  ke  at  the  meeting,  but,  u 
might  hiive  been  anticipated,  aroused  vigorous  opposition.  Up  to  this  time  it  was 
apparently  a  common  belief  among  the  water  superintendents  and  engineers  in  Cjer- 
many  that  snnd  lilters  necessarily  removed  completely  or  detained  all  of  the  sus- 
pended matters  of  the  unliltered  water,  not  excepting  tne  bacteria.  It  was  with  this 
idea  that  the  Zurich  lilterH  were  established,  and  Bertschinger  believed  that  the  few 
bacteria  in  tho  etliuent  from  these  tiltera  had  come  from  the  stones,  the  underdndns, 
and  outlet  pii>e8,  and  not  through  the  filt«'r.  His  ideas  probably  well  represented  the 
state  of  opinion  among  water  engineerH  in  Germany  up  to  the  time  of  tho  experiments 
ot  Fraenkel  and  Piefke.  They  were  supported  also  by  the  sanitary  experience  of 
Ijoudon,  and  by  Knglisli  exi)erii>nce  in  general,  for  it  had  been  fonnd  unquestionably 
true  that  iiltration  was  a  great  sanitary  safeguard;  but  until  the  experiments  of 
Fraenkel  and  Pief  ke  no  one  in  Europe  had  undertaken  to  discover,  by  Ru  applica- 
tion of  s]K>('ial  cultures  of  known  bacteria  to  sand  filters,  whether  these  could  or 
could  not  be  discovered  in  the  elliuent. 

The  experiments  of  the  State  board  of  health  of  Massachusetts,  made  in  1889,  and 
published  in  1891,  were  the  tirst  experiments  of  this  kind  ever  made,  and  thsT 
proved  conclusively  that  bacteria  may,  under  special  circumstances,  pass  through 
sand  lilters  operated  intermittently.  The  ex])eriments  of  P>aenkel  and  Piefke  were 
the  lirst  which  demonstrated  the  same  possibilities  for  continuous  filti^rs. 

The  allegation  that  sand  filters  might  not  be  an  absolute  surety  against  the  pas- 
sago  of  disease  germs,  aroused  a  vigorous  debate  at  the  meeting  referrtMl  to  in  Sep- 
tember, ISflO,  and  met  with  strong  op})osition.  It  was  urged  nn»re  or  less  effectiveW 
that  the  experimental  filters  of  Fraenkel  and  Piefke,  liaving  l>een  made  of  wooo, 
and  the  same  filter  having  been  run  at  dift'erent  rates,  their  conclusions  were  based 
ux>on  abnormal  conditi(»ns  and  were  untrustworth}'.  Piefke  has  since  repeated  the 
experiments  under  conditions  ada])ted  to  meet  these  objections,  and  has  obtained 
results  conlirmatory  of  the  earlier  experiments.  The  truth  seems  to  bo  that  sand 
tilters  if  well  managed  are  a  complete  sanitary  safeguard,  but  that  they  reouirs 
intelligent  management  to  produce  tho  highest  results.  Tho  experiments  of  the 
State  board  of  health  of  Massachusc^tts,  at  tho  I^awrence  experiment  station  have 
been  conducted  for  a  longer  time,  and  with  greater  care  than  any  experiments  else- 
where, or  hitherto,  and  these  show  conclusively  that  the  results  of  Fraenkel  and 
I4ef  ke  are  ]>rol)ably  sound.  A  sand  lilter  is  not  necessarily  a  germ* tight  apparatus^ 
but  it  is  entirely  ])ossible  to  construct  and  operate  sand  lilters  in  such  a  way  as  to 
render  filtered  water  safe  for  domestic  use  and  for  drinking  purposes. 

The  adilress  of  P^ngineer  Piefke  at  tho  meeting  referred  to*  is  full  of  interesthiig 
matter  concerning  sand  iiltration.  He  begins  by  sayinj^  that  one  of  the  indispen- 
sable requisites  for  success  is  that  the  rate  shall  remain  constant,  and  not  depend 
upon  the  variations  of  the  consumption  during  the  day.  We  may  get  an  ezceilent 
illustration  of  the  range  of  this  variation  in  consumption  if  we  follow  hoar  by 
hour  the  history  of  the  water  supply  of  a  great  city  on  any  particular  day.  In 
Berlin,  for  example,  the  daily  consumption  from  the  two  waterworks  (Tegel  and 
Stralau)  on  tho  2lHt  of  August,  1889,  was  120,000  cubic  moU^rs  or  81,701,G00  gallons. 
The  average,  therefore,  was  5,000  cubic  meters  or  1,320,900  gallons  per  hour.  The 
actual  consumption  per  hour  varied,  however,  so  much  that  at  miuniglit  it  feU64 
])er  cent  below  the  average,  and  during  the  day  it  rose  about  one-half  above  it.  The 
u^reatest  consumption  was  between  8  and  9  a.  m.  and  3  and  4  p.  m.  The  smallest 
between  2  and  3  o'clock  a.  m.  These  variations  in  their  range  and  distribution  can 
be  conveniently  followed  by  the  help  of  the  diagram  (fig.  6)  which  is  self-explana- 
tory. It  follows,  obviously,  that  the  lilters  must  supply  in  tho  ni^ht  too  much,  and 
in  the  day  too  little  water.  It  therefore  becomes  necessary  to  introduce  between 
the  filter  and  the  point  of  consumption  a  reser\'oir  in  which  the  excess  filtered  dar- 
ing the  night  can  be  reserved  as  a  store  for  use  during  the  day,  the  time  of  mazimoBi 
consumption.     This  reservoir  may  be  called  the  compensating  reservoir. 

For  lierlin,  under  the  conditions  prevailing  at  that  time,  Piefke  estimated,  by  an 
examination  of  diagrams  such  as  we  have  Just  given,  that  a  compensating reeerroir 
of  at  least  25,000  cubic  meters  (6,604,.500  gallons)  at^tiiial  capacitor  was  required.  In 
fact,  the  Herlin  reservoirs  actually  hold  more  than  30,000  cubic  meters  (7,925,400) 
gallons,  and  consist  of  three  quite  Independent  sections,  so  that  if  one  of  them  needs 
to  he  thrown  out  of  connection  the  other  two  may  still  suffice.  Piefke  recommends 
that  the  reservoir  for  tiltered  water  should  be  covered,  not  only  to  avoid  disturbance 
through  the  accumulation  of  ice  in  winter  but  especially  to  exclude  light.     In  111- 

*  The  re])ort  of  this  part  of  the  meeting  is  very  interesting,  and  I  have  drawn 
largely  upon  it  in  the  preparation  of  this  pa]>er.  It  is  i<i  be  fonnd  under  tne  tltloy 
"Filtcranla'^en  fiir  Sta<1tisclie  AVasserleitungen,"  in  the  Deutsche  VierteUahnsciirift 
fiir  otfentliche  (;esundheits])ri«-ge,  »d.  33,  1891. 
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t<>re(l  waters  exposed  to  the  light  various  algse  and  other  organisms  flourish  and 
atiect  more  or  less  unfavorably  by  their  growth  the  water  which  has  been  so  care- 
fully purified. 

Piet'ke  next  considers  the  proper  operation  of  the  outflow  and  inflow  of  sand  filters. 
There  appears  to  be  no  special  difficulties  in  the  regulation  of  the  inflow  by  the  wa  toll- 
man, for  if  the  filter  receives  by  mistake  at  any  time  too  much  water  the  excess  can 
escape  through  the  overflow  ]>ipe.  (See  PI.  iv,  fig.  2,  «.)  More  complex  is  the 
management  of  the  effluent  in  prescribed  quantities;  this  requires  the  assistance  of 
hydrometric  apparatus.  Let  us  suppose  that  a  filter  of  2,000  square  meters  area  is 
rtM|uired  to  work  throughout  a  certain  period  at  the  rate  of  100  vertical  millimeters 
(4  iui'hes)  per  hour.  This  will  regularly  furnish  200  cubic  meters  per  hour.  When 
it  is  possible  to  measure  and  control  at  any  instant  the  filtered  water  flowing  off  it 
becomes  possible  to  adjust  the  filter  to  its  duty.  A  very  convenient  method  of  meas- 
uring the  water  is  the  one  in  which  it  is  allowed  to  flow  off  out  of  a  spacious  tank 
through  a  horizontal  slit  in  a  vertical  wall.  The  slit  should  have,  in  proportion  to 
itH  width,  an  insignificant  height.  The  quantity  of  water  which  escapes  through 
the  slit  depends  upon  the  height  of  the  water  above  the  upper  border  of  the  slit. 
This  we  may  call  the  head.  Difterent  amounts  of  head  naturally  represent  special 
amounts  of  efiluent.  If  the  height  of  the  water  above  the  slit  is  fixed,  then  it  is 
evident  that  the  hourly  discharge  of  water  will  always  be  the  same.  For  different 
quantities  of  efiluent  correspouding  head  can  be  computed,  and  after  this  has  been 
once  done  a  scale  can  be  prepared,  whi(!h,  fixed  in  position,  shall  instantly  show  at 
what  point  the  water  level  must  be  in  order  to  obtain  a  certain  quantity  of  water  in 
a  anit  of  time. 

Use  is  made  of  this  principle  in  an  apparatus  which  has  been  much  employed  for 
several  years  under  the  name  of  the  *'  Gill "  regulator,  and  which  is  shown  on  IT.  v, 
tigs.  3  and  4.  From  the  covered  filter,  shown  on  the  right  of  the  figure  filtered,  water 
passes  through  the  underdrain  c.  Under  the  gatehouse,  at  «.  can  be  seen  the  slit 
through  which  the  water  fiows  out  freely;  a  few  centimeters  anove  this  is  the  water 
level,  computed  for  the  normal  or  desired  rate  of  filtration :  it  is  plainly  marked  upon 
a  scale,  and  for  control  there  is  a  float  which  rises  and  sinks  in  a  tube  and  carries  by 
a  chain  over  a  pulley  an  automatic  pencil.  The  indicator  must  not  leave  the  place 
computed  for  it  if  the  filtration  is  to  be  constant.  A  new  and  more  serviceable 
form  of  Gill's  regulator  permits  the  filtration  and  supply  to  bo  brought  very  accu- 
rately into  relation  with  one  another. 

The  Gill  regulator  works  satisfactorily  and  permits  the  operation  to  go  on  at  any 
prescribed  ];^te  of  filtration,  but  its  use  presupposes  intelligent  service  on  the  part 
of  a  watchman.  As  this  may  be  regnr<led  as  an  objection,  we  may  turn,  says  Piefke, 
to  the  consideration  of  automatic  regulators.  An  example  of  these  is  that  devised 
by  Lindlcy  (see  fig.  7)  for  the  recently  constructed  filter  works  at  Warsaw.  Lindley 
provides  each  filter  with  a  walled  butunpartitioned  gatehouse.  The  filtered  water 
rises  in  this  to  the  proper  height  and  carries  a  heavy  fioat.  Firmly  fixed  to  the  latter 
is  the  telescopic  tube  b  closed  at  the  top.  This  naturally  shares  in  all  vertical  move- 
ments of  the  float,  rises  and  sinks  as  this  does,  and  thus  moves  up  and  down  over  the 
fixed  tube  below,  which  is  open  at  the  top,  and  is  also  shown  in  fig.  7.  On  account 
of  its  fixed  weight  the  fioat  sinks  always  to  the  same  depth  in  the  water  whatever 
may  be  the  height  of  the  water  level  in  the  gatehouse.  If  now  below  the  level  of 
the  float,  we  make  two  elongated  slits  or  openings  in  the  wall  of  the  tube;  these  will 
keep  at  a  constant  depth  beneath  the  surface  of  the  water  and  always  allow  the 
same  «|uantity  of  water  to  flow  oft'  into  the  tube.  Any  variation  will  occur  only  in 
case  the  slit^  themselves  are  changed,  which  is  effected  by  an  external  movable  ring. 

For  the  maintenance  of  an  even  working  of  the  filter  it  is  required  further, 
that  for  everv  portion  of  filter  surface  which  for  cleaning  or  any  other  reason  is 
thrown  out  of  operation,  an  equally  large  area  shall  be  provided  as  a  substitute. 
The  size  of  the  reserve  surfa<-e  involves  difiSculties  which  constitute  one  objection  to 
filtration.  Since  by  cleaning  the  filter  there  is  removed  every  time  a  thin  layer  of 
sand,  and  the  sand  layer  gradually  grows  too  shallow,  it  must  after  long  use  become 
unfit  for  further  operation  and  has  to  be  replenished,  a  task  which  usually  demands 
several  weeks.  For  this  reason  also  reserve  filtering  areas  should  be  provided.  The 
surfaces  which  are  provided  are  usually  found  successively  in  difiereut  stages  of  prep- 
aration, a  part  is  being  cleaned,  a  part  is  being  worked,  and  a  part  is  being  sup- 
plied with  fresh  sand.  Theoretically  one  may  say  that  the  reserve  surfaces  provided 
should  be  three  times  of  the  actual  filters.  Their  proportion  to  the  active  surface 
is,  however,  not  constant,  but  can  be  discovered  only  by  experience,  diminishing 
obviously  with  the  rapidity  of  filtration.  The  objection  brought  against  a  low  rate 
of  filtration  is  mainly  the  financial  one.  In  his  re<'eut  paper,  Lindley  has  made 
TAluablc  statements  concerning  the  cost  of  construction  of  filter  ]>lants.  He  gives 
e8X>ecially  the  cost  in  Berlin  and  Warsaw,  and  concludes  with  the  following  facts: 
Estimates  carefully  corrected  give  for  a  large  establishment  of  covered  filters  having 
48,000  square  meters  of  filtering  area,  in  round  numbers,  67  marks  or  84  francs  ($16.75) 
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per  Houare  meter.  A  similar  compntation  for  open  filters,  with  the  some  materiib 
and  the  same  price  for  labor,  showed  that  these  wonld  cost  aboat  45  marks  or  56 
francs  ($11.20)  per  square  meter ;  that  is,  two- thirds  as  much.  The  cov^eringof  filton 
thus  means  on  the  Continent  an  increased  cost  of  50  per  cent.  Lindley  quotes  the 
actual  cost  of  the  Berlin  iilter  at  Stralau  at  64  marks  and  at  Tegel  68  to  72  mtrb 
per  square  meter.  He  cites  early  English  experience  as  indicating  a  cost  of  $10  to 
$13  per  square  meter,  OYcrything  included. 

Piefke  then  proceeds  to  a  discussion  on  the  relative  advantages  of  coyered  tnd 
open  filters,  and  shows  that  the  open  filters  are  more  effective  from  a  bacteriolo^cal 
point  of  view  or  at  least  that  the  output  of  bacteria  from  them  is  smaller.  He  girei 
a  diagram  (fig.  8)  showing  these  fa(;ts.  The  main  objection  to  open  filters  is  tl^tin 
winter  the^  can  not  so  readily  be  cleaned,  on  account  of  the  freezing  of  the  sand,  tot 
IMei'ko  claims  that  by  selecting  a  warm  ''spell"  for  cleaning  it  is  quite  possible  (in 
Berlin)  to  avoid  complications  from  thissonrce^and  the  English  experience  certaiBlf 
confinns  this  idea.  It  is  to  be  remembered  that  the  consumption  of  water  is  mneh 
smaller  in  winter  than  in  summer,  and  also  that  the  life  of  tlie  filter  is  correspond- 
ingly longer,  owing  to  the  absence  of  the  more  bulky  vegetable  growths  of  the 
siunnier.  It  seems  probable  that  the  greater  bacterial  efficiency  of  the  open  ftlten 
is  due  to  their  easier  clogging,  which,  of  course,  signifies  a  shorter  "life. 

As  has  been  said  above,  the  addresses  of  Fraenkel  and  Piefke  provoked  mnck 
comment,  and  their  views  met  with  cousiderable  opposition.  In  the  conrse  of  the 
debate.  Engineer  Kiiminel,  director  of  the  waterworks  at  Altona,  introdnced  some 
higlily  instructive  diagrams,  which  are  hero  reproduced  in  figs.  9  and  10. 

More  recently  Piefke  has  repeated  the  expenments  upon  which  his  earlier  oonelii- 
sioriR  were  based  and  in  such  a  manner  as  to  meet  all  objections.  The  reBnlts 
entirely  confirmed  those  of  his  previons  experimentB.  There  isno  reason  to  donbtthat 
a  sand  filt(>r  is  not  necessarily  and  under  all  circumstances  a  germ-proof  apparatus; 
but  it  is  e<iiially  plain  tliat  with  ]>roper  management  it  may  become  germ  tight,  and 
that  even  when  not  as  carefully  operated  as  it  should  be  it  is  often  very  nearly  germ 
proof.  Its  function  as  a  sanitary  safeguard  is  therefore  of  the  highest  importance, 
and  that  it  has  already  attained  great  efiiciency  in  this  direction  vital  statistics 
abundantly  ])r()ve. 

1  have  already  alluded  to  the  fact  that  we  owe  to  the  State  board  of  health  of 
Massachusetts  the  lirst  ])roof  that  bacteria  may  pass  through  a  sand  filter,  and  to 
Fraenkel  and  Piefke  the  iirst  proof  that  bacteria  may  pass  through  dnrinff  the  con- 
tinuous filtration  of  water.  More  recently  the  State  board  of  health  of  Maasachn- 
setts  has  1)c(>uex])erimenting  at  great  length  upon  the  removal  of  diseaae  germs  from 
the  water  of  the  Merrimac  River  as  received  at  the  liawrence  experiment  station, 
both  by  intermittent  and  by  continuous  tiltration.  The  results  thus  far  obtained  ave 
highly  satisfactory,  and  will  soon  be  made  public  in  the  report  of  the  board.  I  may 
say,  Iiowover,  that  it  has  already  be<>n  found  possible  to  remove  all  the  germs  of 
typhoid  fever  from  the  water  of  the  MeiTimae  River  by  filtration  through  sand  at  a 
rate  which  readily  ])laces  this  means  of  purification  within  the  reach  of  ordinary 
American  cities.  1  would  earnestly  recommend  to  those  interested  in  this  sobjeet 
that  they  fully  inform  themselves  concerning  the  im])ortant  researches  in  this  direc- 
tion now  going  on  at  tlu;  Lawrence  experiment  station  of  the  St-ate  board  of  health 
of  Massachusetts,  under  the  direction  of  Hiram  F.  Mills,  esq.,  the  distinguished 
hydraulic  en.<>;inecr,  who  is  a  member  of  the  board  and  chairman  of  its  committee  on 
water  KU]>ply  and  sewerage. 

Sanci  filtration  of  the  water  f^upply  of  Ijimdon, — I  have  kept  for  the  last  the  most 
important  e\nm])Ie  of  sand  filtration  in  the  world,  namely,  that  of  the  pnblic  water 
sup])]y  of  London.  The  water  supply  of  London  gradually  became  so  objectionable 
that  in  isr>2  it  formed  the  sul)ject  of  legislative  interference  which  Wfts  destined  to 
have  a  far  reaching  iniluenco,  not  only  u])on  London  but  upon  the  whole  of  Europe. 
In  this  year  was  ])asscd  tlie  now  W4'lI-knowii  water  act,  which  provided  fbr  %  metro- 
politan supply,  granting  the  privileges  of  such  supply  to  eight  private  compaaieB, 
but  re<i Hiring  them  to  locate  their  intakes  on  tlie  Thames  above  the  inflaenre  oi 
tidal  tlow  and  above  the  infiiienco  of  London  sewage,  and  prescribing  efTectnal  fil- 
tration.    A  ])ortioii  of  the  act  runs  as  follows: 

''Prom  and  after  Hist  August,  18r>5,  every  reservoir  within  adistance  in  %  straight 
line  of  St.  l^iiiPs  shall  be  roofed  or  otherwise  covered  over,  except  storage  leser 
voirs  for  <'o]lecting  the  water  before  filtration,  and  except  resen'oirs  for  water  used 
for  street  cleaning  or  fires,  and  not  for  domestic  use. 

"Prom  and  after  IHst  December,  1855,  every  company  shall  eifeotaaUy  filter  all 
the  water  su])])lie<l  by  them  within  the  metropolis  for  domestic  nse,  excepting  any 
water  which  may  be  ]Miiuped  from  wells  into  a  covered  reservoir  or  aqnednot  withoat 
exposure  to  the  atmosplicre." 

Instead  of  entering  n^  on  a  detailed  description  of  the  London  filters,  whieih 
would  require  more  s])ace  than  1  can  command,  I  have  ventured  to  reprodnce  In 
reduced  facsimile  one  of  the  monthly  reports  upon  the  London  watw  snpply. 
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at  random,  namely,  that  for  May,  1892.  This  will  he  found  in  the  Appendix  to  this 
paper,  and  npon  pp.  4-7  of  the  Appendix  is  given  a  concise  tabulated  and  compara- 
tive statement  of  the  system,  its  extent,  the  depth  of  the  filters,  the  amount  of  storage 
capacity,  etc.,  which  has  seemed  to  me  peculiarly  valuable,  inasmuch  as  it  gives  in 
great  detail  a  description  of  the  means  by  which  the  greatest  and  probaoly  the 
healthiest  city  in  the  world  is  served  with  drinking  water,  chiefly  through  sand 
filtration.  The  population  supplied  is  now  about  6,000,000,  and  the  area  of  the  sand 
filters  employed  for  London  is  109f  acres. 

It  ought  to  be  said  that  the  water  supply  of  London  is  still  in  the  hands  of  ths 
eight  water  companies  to  which  it  was  given  in  1852;  and,  furthermore,  that  extreme 
care  is  taken  to  secure,  as  far  as  possible,  the  cleanliness  of  the  Thames  by  a  special 
board,  the  Thames  Conservancy  Board,  which  protects  the  purity  of  the  water  above 
the  intake.  By  more  recent  acts  these  companies  are  required  to  submit  the  filtered 
water  to  the  examination  of  an  expert  chemist  employed  by  the  metropolis,  though 
they  also  employ  on  their  own  part  other  chemists.  For  many  years  the  chemist 
the  city  has  been  Dr.  E.  Frankland,  from  whom  a  report  appears  in  the  facsimile, 
as  does  also  one  from  the  companies*  present  chemists,  Messrs.  Crookes  and  Odlin. 

I  have  introduced  this  (reduced)  facsimile  principally  to  show  the  great  oare  and 
pains  taken  to  secure  for  London  a  pure  water  supply.  It  naturally  follows  that  the 
cost  is  also  great.  But  I  am  of  the  opinion  that  the  last  place  for  economy  should 
be  in  the  matter  of  a  supply  of  j>ure  drinking  water,  and  I  believe  that  the  time  is 
at  hand  when  American  towns  and  cities  must  have  pure  drinking  water  at  whatever 
cost.  To  accomplish  this  will  require  in  many  cases  not  only  increased  expenditure 
but  also  more  expert  administration.* 

Results  of  sand  filtration. — I  have  now  given  some  account  of  the  present  theory 
and  practice  of  sand  filtration,  and  it  only  remains  to  consider  its  results.  These 
are  so  obvious  and  so  important  as  to  challenge  our  attention  and  compel  our  admira- 
tion. The  most  convenient  Standard  that  we  have  for  measuring  the  sanitary  effect 
of  a  water  supply  is  the  mortality  of  the  community  from  diarrheal  diseases.  The 
reason  for  this  is  that  these  are  naturally  the  diseases  which  contaminate  pewage  and 
which  might  be  expected  to  travel  in  sewage-polluted  drinking  waters.  Good 
examples  of  these  diseases  are  Asiatic  cholera  and  typhoid  fever.  The  eruptive 
diseases  such  as  measles,  scarlet  fever,  and  smallpox,  or  the  throat  diseases  such  as 
diphtheria,  can  not  be  expected  to  travel  so  readily  in  this  way.  Of  all  the  diarrheal 
diseases  typhoid  fever  is  the  best  standard  for  our  purposes,  and  I  know  of  no  disease 
which  ofl'ers  so  good  a  measure  of  the  sanitary  condition  or  a  community  in  respect 
to  its  watertsupply  as  this  does.  If,  now,  we  compare  the  death  rates  irom  typhoid 
fever  of  such  cities  as  Londcm  and  Berlin,  having  (in  great  part)  river  supplies  fil- 
tered through  sand,  with  those  of  American  cities,  such  as  Philadelphia,  Albany, 
Cincinnati,  bt.  Louis,  Lowell,  and  Lawrence,  having  similar  supplies  unfiltered,  we 
shall  find  a  very  great  diti'erence  in  favor  of  filtration.  Some  of  the  results  of  such 
a  comparison  are  civen  in  a  recent  paper  by  Mr.  Allen  Hazen  and  myself  upon 
typhoid  fever  in  Chicago.! 

From  a  careful  study  of  the  figures  and  diagrams  there  given  it  will  appear  that 
London  and  Berlin  compare  very  favorably  with  cities  having  great  storage  reser- 
voirs, such  as  New  York,  and  it  is  a  fact  that  London  has  a  death  rate  from  this  dis- 
ease as  low  as  that  of  many  cities  having  unobjectionable  supplies.  I  may  also  refer 
again  to  the  results  of  Korosi's  studies  upon  Budapest  (see  above),  while  Bertsch- 
inger  has  shown  in  his  latest  paper,  referred  to  above,  that  with  sand  filtration  of 
its  water  supply  Zurich  has  become  much  less  affected  with,  typhoid  fever.  There 
is  no  reason  to  doubt  that  if  Paris  could  subject  the  water  of  the  Seine  to  the  sand 
filtration  before  delivering  it,  as  it  occasionally  does,  to  the  citizens  for  <lrinking  pur- 
poses, many  deaths  in  that  city  from  typhoid  fever  might  be  avoided. 

One  of  the  most  striking  phenomena  of  the  recent  cholera  epidemic  in  Hamburg 
was  the  exemption  of  the  closely  connected  city  of  Altona.  Both  are  on  the  Elbe. 
Both  use  the  Elbe  as  the  source  of  their  water  supplies.  But  in  Hamburg  the  only 
system  of  purification  is  the  use  (noininally )  of  settling  basins.  In  Altona  the  water 
is  purified  by  sand  filtration.  The  Hamburg  system  is  overworked  and  the  water  is 
scarcely  allowed  to  settle  at  all.  The  death  rate  from  typhoid  fever  has  for  years 
been  high  in  Hamburg.     During  the  recent  epidemic  of  cholera  Hamburg  suffered 

*  Those  who  wish  to  read  further  concerning  the  water  supply  of  London  may 
consult  the  following:  Quarterlv  Keview,  1892,  p.  63;  Nineteenth  Century,  1892,  p. 
224;  Contemporary  Keview,  1S92,  p.  20;  Fortnightly  Review,  vol.36,  p.  378;  The 
Monthly  Reports  on  the  Metropolitan  Water  Sui>ply;  The  Annual  Reports  of  the 
Local  Government  Board.  In  the  pa])er  in  the  Quarterly  Review  (which  contains 
much  of  value)  further  references  will  be  found.  I  would  also  refer  the  reader  upon 
the  subject  of  filtration  to  Kirk  wood's  most  valuable  report  on  the  Filtration  of 
River  Waters,  New  York,  1869. 

t  Engineering  News,  April  21,  1892. 
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severely,  while  Altona,  tliougli  very  near  it,  on  the  same  side  and  below  it  on  the  river, 
waH  virtually  exempt. 

PI.  IX  (afti^r  Keinc'ke)  msxy  serve  to  give  a  good  idea  of  the  remarkable  inatance 
furnished  hy  Hamburg  on  the  one  hand  and  Altona-OttoQsen  on  the  other.  Fig.  1 
shows  the  general  situation  of  Hamburg,  the  main  sewer  outfalls  of  Hambarff  and 
Altona,  and  the  position  of  the  intake  of  the  Hamburg  waterworks.  Fig.  2  bdowb 
the  intimate  relations  of  Hamburg  and  Altona  and  also  the  location  of  the  intake 
and  the  sand  filters  of  Altoua-Ottenson,  some  8  miles  down  the  river  at  Blankeneee. 
During  tiie  cholera  epidemic  of  1892,  Hamburg,  with  a  population  of  622,530*  had 
17,975  cases  and  7,611  deaths  from  Asiatic  cholera.  Altona,  with  apopulat ion  of 
143,000,  had  during  the  same  period  562  cases  and  828  deaths.  Tho  intake  of  the 
Hamburg  waterworks  is  about  2  miles  above  tho  city,  but,  it  is  said,  not  so  far  that 
the  Hood  tide  may  not  carry  to  it  tho  sewage  of  Hamburg- Altona.  The  Elbe  at 
Blankencse  contains  all  the  impurities  present  at  the  Hamburg  intake,  pins  the  sew- 
age of  Hamburg  and  Allona.  Yet  Altona  suffered  but  little  from  cholera,  while 
Hamburg  sullcrcd  severely.  The  imperial  board  of  health  of  Germany,  in  a  recent 
publication,  attributes  tlic  comparative  exemption  of  Altona  to- the  fact  that  its 
water  sux)ply  was  oAectually  protected  throughout  the  epidemic  by  sand  filtration. 

On  the  other  side  of  Hamburg  from  Altona  lies  the  <.'ity  of  Wandsbeck  (see  PI.  IX. 
fig.  1)  with  a  ]>opulation  of  about  20,000.  Although  it  adjoins  Hamburg  it  ex^oyea 
an  exemption  similar  to  tliat  of  Altona,  having  had  only  64  cases  and  43  deaths  ftom 
the  cholera.  Moreover,  in  the  case  of  Wandsbeck  and  Altona  there  was  every 
reason  to  HU])posc  that  the  cases  which  did  occur  were  imported  from  Hauibura,  and 
not  due  to  the  local  conditions.  According  to  the  imperial  board  of  health  Wands- 
beck is  supplied  with  water,  not  from  the  Kibe,  but  from  two  inland  lakes,  the 
water  from  which  is  first  subjected  to  thorough  sand  filtration  and  then  delivered 
to  the  citizens.  It  is  furtlier  stated  that  during  the  epidemic  the  sand  filters  of 
Altona  were  carefully  watched  and  were  worked  at  alow  speed  in  order  to  secure 
complete  protection  against  the  disease. 

It  is  cited  by  the  same  authority,  as  a  proof  that  the  Hambnrg  water  supply  w^ 
infected,  that  certain  streets  of  Hamburg  adjoining  Altona  were  served  liy  the  Altona 
waterworks,  an<l  that  these  streets  remained  unaffected  during  the  epidemic.  8o 
also  did  a  portion  of  the  garrison  at  Hamburg  which  used  well  water  of  good 
(piality,  while  another  portion,  HU])x>lied  with  the  Hamburg  water,  was  attacked  with 
cholera.  As  tho  very  lat>est  example  of  tho  beneficont  sanitary  results  of  sand  filtra^ 
tion,  the  case  of  Altona  is  well  worthy  of  the  most  serious  consideration. 

Those  of  our  American  cities,  such  as  Chicago,  Philadelphia,  Albany,  Lowell,  and 
Lawrence,  which  regularly  supi)ly  to  their  citizens  fecalized  water,  i.  e.,  water  liable 
Ui  contain  bowel  discharges,  may  reasonably  feel  no  small  anxiety  %tteT  the  sad 
experienctr  of  Hamburg  with  fecalized  water  in  1892. 


Appendix  fi. 

Report  of  a  Board  of  Engineer  Offickks  upon  the  Feasibility  and  Advua- 
niMTV  OF  UsiNCf  THE  Water  Power  of  Great  Falls  for  the  Purposx  of 
LKiiiTiNG  nv  KLECTRicrrv  THE  Ttblic  BriLDixos,  Grounds,  and  Stbxktb  of 

THE     DifiTRK'T    OF     COLUMHIA,    PRINTED   IN    .SENATE    Ex.    DOC.   NO.    154,    FlFTT- 

THiRi)  Congress,  Second  Session. 

Washington,  D.  C,  JuJjf  IS,  1894, 

Kej)ort  of  a  board  convened  by  an  order  of  which  the  following  is  a  copy: 


Special  Orders, 
No.  19. 


Heaix^varters  Corps  of  Engineers,  U.  8.  Army, 

WaHhingtony  D.  C,  April  19,  1894, 

[Extract.] 


1.  By  anthority  of  the  Secretary  of  War,  a  board  of  officers  of  the  Corps  of  Engi- 
neers, to  eonsint  of  Col.  (>eorji;e  H.  Elliot  and  Capt.  John  G.  D.  Knight,  will  aaaeinblo 
in  this  city,  on  the  call  of  tlie  senior  member,  to  consider  and  report  npon  the  feasi- 
bility an<l  advisability  of  usin^  Tvater  jiower  in  the  neighborhood  of  iVaahingtoD. 
]>.  C..  for  providing  electric  light  for  public  and  private  use  in  the  District  m 
Columbia. 


Hy  command  of  Hrig.  (ten.  Casey. 

John  G.  D.  Kniobt, 
Captain f  Corps  of  £ngineer9, 

l{y  indor>>enient  of  April  20,  1S91,  the  Chief  of  Engineers  referred  to  the  board  a 
copy  of  a  resolution  of  the  Senate,  dated  March  1,  1894,  with  instrnctiona  thAtife 
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was  not  desired  that  the  board  should  enbinit  a  detailed  report,  but  rather  a  general 
^ireseutation  of  the  subject,  such  as  would  result  from  a  reconnoissance  of  the 
i^round,  etc.,  and  that  the  report  would  not  include  the  legal  question  relating  to 
land  and  to  water  rights,  but  only  the  engineering  problems  involved. 

The  resolution  is  as  follows : 

*'  Resolved,  That  the  Secretary  of  War  be  directed  to  investigate  and  report  to  the 
Senate  the  feasibility  and  advisability  of  using  the  water  power  of  the  Great  Falls 
of  the  Potomac,  or  any  otiier  water  power  in  the  neighborhood,  for  the  purposes  of 
lighting  by  electricity  the  public  buildings,  grounds,  and  the  streets  of  the  District 
of  Columbia.  Said  report  shall  suggest  the  method  by  which  the  right  to  use  said 
water  can  be  acquired  and  what  steps  should  be  taken,  by  legislation  or  otherwise. 
to  acquire  said  water  power  and  the  land  needed  adjacent  thereto;  also  a  general 
plan  of  the  electric  plant  needed  at  said  falls  and  of  the  wires  needed  between  said 
plant  and  the  different  parts  of  said  District,  and  an  estimate  of  the  cost;  also, 
whether  said  power  will  probably  be  sufficient  to  furnish  light  to  private  consumers 
within  said  District,  and  suggestion  of  the  terms  and  regulations  under  which  it 
shall  be  furnished." 

By  letter  of  April  27,  1894,  the  Adjutant-General  of  the  Army  directed  First  Lient. 
Samuel  Reber,  Signal  Corps,  to  report  to  the  ])re8ident  of  the  board  for  such  duty  as 
the  latter  might  require;  and  the  board  desires  now  to  acknowledge  its  indebtedness 
to  that  officer  for  valuable  services  relating  to,  suggestions  of,  and  estimates  for 
hydraulic  and  electric  plant. 

The  board  met  April  24,  1894,  and  on  subsequent  days,  and  visited  Great  Falls, 
having  examined  the  Virginia  nnd  Maryland  banks  of  the  Potomac  River  above,  at, 
and  below  the  falls,  and  also  the  Chesapeake  and  Ohio  Canal  level  above  Seneca 
Falls,  8  miles  above  Great  Falls. 

It  is  of  the  opiui(m  that  it  is  both  feasible  and  advisable  to  use  the  water  power 
of  the  (»reat  Falls  for  the  puq>ose  of  lighting  by  electricity  the  public  buildings  and 
grounds,  and  the  streets  of  the  District  of  Columbia. 

The  board  bases  these  conclusions  on  a  study  now  to  be  indicated. 

TIIK    WATER    POWERS   IX    THE    VICINITY    OF    WASHINGTON. 

The  Little  Fa»u.— The  Little  Falls  are  about  ^  miles  above  Washington.  The  fall, 
afl  we  find  in  a  drawing  based  on  the  surveys  made  in  1852  under  the  direction  of 
the  late  (ien.  M.  C.  Meigs,  then  a  lieutenant  in  the  Corps  of  Engineers,  U.  S.  Army, 
is  about  35  feet  in  a  distance  or  about  If  miles. 

The  greatest  freshet  in  the  river  of  which  there  is  authoritative  record  occurred 
June  2,  1889.  The  river  rose  at  Chain  bridge,  just  above  the  foot  of  the  falls,  to 
43.:^  feet  above  tide  level,  and  remained  within  3  feet  of  that  height  for  about  twenty- 
fonr  hours,  and  within  6  feet  for  about  thirty  hours.  In  other  words,  for  abont 
thirty  hours  the  river  at  the  foot  of  Little  Falls  was  above  the  low- water  level  at 
the  head  of  these  falls.  During  this  freshet  the  river  rose  to  a  height  of  16  feet 
above  the  crest  of  the  dam  at  Great  Falls. 

In  November,  1877,  there  was  another  great  freshet,  in  which  the  river  rose  to  a 
height  of  12  feet  above  the  crest  of  the  dnm  at  Great  Falls,  which  then  extended 
only  to  Conns  Island,  across  the  Maryland  channel,  the  Virginia  channel  being  nnob- 
Btrncted.  No  record  is  available  of  the  corresponding  height  in  the  vicinity  of  Lit- 
tle Falls. 

It  is  recorded  that  in  1852  the  river  at  Seneca  Creek,  which  is  about  8  miles  above 
Great  Falls,  lacked  but  8  inches  of  reaching  the  height  it  attained  in  1877. 

These  facts  lead  to  the  conclusion  that  any  plant  established  to  utilize  the  power 
at  I^ittle  Falls  would  have  been  practically  inoperative  during  a  period  of  at  least 
thirty  hours  in  June,  1889,  probably  inoperative  both  in  1877  and  1852,  and  that  the 
Tariability  of  the  water  power  in  this  vicinity  is  too  great  to  justify  relying  upon  it 
for  the  purpose  under  consideration. 

The  Great  Falls. — The  Great  Falls  is  a  series  of  rapids  in  the  river,  extending 
about  2,000  feet,  in  the  course  of  which  the  river  falls  about  76  feet.  They  are  about 
14  miles  above  Washington.  At  the  head  of  the  falls  is  the  dam  of  the  Washington 
Aqueduct,  2,877  feet  long,  extending  across  the  river  from  the  Maryland  to  the  Vir- 
|rinia  shore.  From  a  point  on  the  Maryland  side  of  the  river,  and  just  above  the 
dam,  leads  the  Washington  Aqueduct,  the  upper  i>ortions  of  which  are  mostly  in 
tannel. 

FEASIBILITY. 

In  answering  the  question  as  to  the  feasibility  of  using  the  water  power  at  Great 
Falls  for  lighting,  by  electricity,  the  public  buildings  and  grounds  and  the  streets 
of  Washington,  we  must  first  kiiow  whether  electrical  power  can  be  transmitted  so 
great  a  distance,  whether  it  is  practicable  to  construct  a  power  canal  around  the 
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fallR  and  a  power  plant  below  the  falls^  the  amount  of  power  available,  and  the 
amount  of  power  that  will  be  required. 

Thv  distance  to  which  electrical  power  can  he  trangmiited. — ^MeasTB.  Hooston  and  Ken- 
nelly,  of  Philadelphia,  recently  made  an  estimate  of  the  distance  to  which  Niagara 
water  power  can  be  economically  transmitted  by  electricily^  and  in  connection 
therewith  stated  that  '*  under  ordinary  conditions  the  commercial  limit  of  electrical 
tmuHmiRsion  of  power  from  waters  of  less  than  500  kilowatts  (670»horBe  power)  can 
hardly  exceed  50  miles/'  or  about  three  times  the  distance  involved  in  the  case  now 
under  consideration.  To-day  2,000-hor8e  power  are  transmitted  from  the  lalls  at 
Tivoli,  18  miles,  over  the  Campa^na  to  Homo,  where  part  is  used  for  are-lighting  of 
Btr4'et8  and  the  remainder  distributed  for  use  in  houses. 

Electricity  generated  by  machinery  actuated  by  the  water  power  of  the  fialla  of  the 
Willamette  River  is  transmitted  13  miles  to  Portland,  Oreg.,  where  it  is  applied  to 
lighting.  Furtiiormore,  July  13, 1893,  a  committee,  composed  of  Profis.  G^eorgeForbei 
and  W.  C.  Kobert8-Austen  and  Col.  J.  Pennycuick,  of  the  Royal  Engineera,  reported 
on  the  utilization  of  water  power  at  the  Perriya  irrigation  works  in  India.  This  eom- 
mittee,  after  considering  the  relative  cost  of  this  power  and  of  steam  power,  reported 
that  there  would  seem  to  be  every  probability  that  a  large  |>ortion  of  the  available 
water  ]>ower  could  be  jtrotitably  used  at  a  distance  of  350  miles  Ax>m  the  works. 

Wo  therefore  lind  that  electrical  power  can  readily  be  transmitted  from  Great  FaOi 
to  Washington. 

Sititt  for  a  power  canal  and  a  power  plant. — The  Maryland  side  of  the  river  at  Great 
Falls  is  rocky  and  precipitous,  and  the  only  available  place  for  a  canal  on  this  iida 
of  the  river  is  occupied  by  the  Chesapeake  and  Ohio  Canal.  On  the  Virginia  side 
the  foot  of  the  hills  is  somewhat  retired  from  the  shore  of  the  river,  leaving  a  kind 
of  plateau  extending  from  above  to  below  the  falls.    Through  this  platean 


the  batteaux  canal,  constructed  in  1785,  of  the  old  Potomac  Company,  of  which 
Gen.  Washington  was  president,  and  of  which  portions  of  the  bed  and  the  looks 
still  remain.  Our  examination  of  the  ]o4-ality  leads  to  the  concluaion  that,  while 
the  eourttruction  of  a  power  canal  and  a  power  plant  on  the  Virginia  side  of  the 
river  would  not  be  free  from  difficulties,  it  may  be  accomplished  within  n  roiinn 
able  cost. 

The  amount  of  power  arailahlf. — While  no  series  of  measurements  of  the  flow  of  the 
river  in  the  vicinity  of  Great  Falls  or  prolilesof  the  river  in  floods  at  that  place  ars 
available,  there  is  a  record  of  the  height  of  the  river  on  the  dam  immediatelv above 
the  falls,  which  record  is  almost  continuous  since  the  completion  of  the  dam  in  188iSL 
The  How  can  not  be  matheinatirally  connected  with  the  recorded  heights,  but  may 
be  ai>i>roxiniately.  In  ISort,  the  river  being  at  an  unusually  low  staffe,  ilr.  W.  IL 
Hutton.  c.  K.,  assistant  engineer  to  the  lateCion.  Meigs  (then  captain),  aetezminedby 
measurement  the  How  at  a  favorable  place  below  Great  Falls  to  be  1,065  cubic  feet 
])er  second,  which  measurement  was  ac(re])tod  by  tlie  Court  of  Claims  In  a  suit  of  the 
<^rea1  Falls  Mannfaiituring  Company  against  the  Fnited  States  as  the  minimum  flow 
of  the  river  at  that  point.  From  several  years'  observations  the  records  of  the 
Washington  Aipieduct  show  that  at  the  lowest  stages  of  the  river  the  water  at  the 
gauge  abov(^  the  (treat  Falls  dam  is  0.5  foot  higher  than  the  crest  of  the  clam. 

It  is  assumed,  th<'n,  that  when  tht^  gauge  reads  0.5  foot  the  flow  of  the  river  is  al 
the  rate  of  1,0<)5  cubi<'  feet  })er  second. 

Let  it  b(^  assunu'd  that  75,000,000  gallons  per  diem  will  (until  another  condnit  be 
constrnctrd)  he  the  maximum  amount  of  water  that  will  be  reqnireil  for  water  sup- 
ply to  the  District  of  Columbia.  Seventy  five  million  gallons  per  diem  are  equal  to 
lir>  cubi(?  feet  p«'r  second.  Th(^  amount  of  water  at  low  water  available  for  powtt 
will  then  he  LOi).") — lir>=010  cubic  f«'et  p<'r  second.  If  it  be  assumed  that  the  avail- 
able f:ill  of  the  river  at  (ireat  Falls  is  70  feet,  the  number  of  horse  powers  avaihklde 
at  the  lowest  stages  is  7,521,  and  taking  0.S5  as  the  efliciency  of  turbinea.  the  power 
of  a  series  of  turbines  below  the  falls  at  the  lowest  stage  of  the  river  would  he  6,895- 
horsc  powers. 

The  (junntity  of  water  flowing  over  the  dam  available  for  power  below  the  dam 
and  also  the  number  (»f  horse  powers  vary  in  proportion  to  tho  square  root  of  the 
cube  of  the  height  of  the  water  on  the  dain.  Assuming  1,065  cubic  feet  per  second 
to  be  the  How  «orres]>onding  to  a  river  height  of  0..5  foot  above  the  dam,  the  flow 
corres])onding  to  the  recorded  heights  for  the  two  fiscal  years  ending  June  30, 189Sy 
and  .June  30,  ISD.S,  has  been  computed  and  also  the  corresponding  number  of  hone 
powers  that  would  have  lieen  eflectiveon  turbine  shafts  below  the  falls.  Theformer 
year  may  be  considered  an  average  year  as  regards  low-water  flow;  the  latter  was 
a  year  (•:'  «'xtraordinary  low  water.  For  six  days  in  the  year  ending  June  30^  1898, 
this  horse  ]>ower  W()uld  have  been  (>,.31>5;  for  seventy-three  days  In  this  year  and 
sev<'nteen  days  in  the  ])n>vious  year  it  would  have  been  8,648.  The  corresponding 
gross  horse  iK)w«  IS  are  7.52i  an«l  10.175,  differing  by  2,651.  This  difference  eorre- 
sponds  to  a  ilow  of  375  cubic  feet  per  second.     Were  this  additional  flow  provided 
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for  during  the  period  of  low  water,  the  effective  horse  power  would  be  increased 
from  6,395  to  8,648. 

Seven  and  a  half  miles  above  Great  Falls,  and  near  the  mouth  of  Seneca  Creek,  a 
site  seems  favorable  for  the  construction  of  a  low  dam,  behind  which  there  could 
be  provided  a  reservoir  area  of  about  2.5  s(|uai^  miles  without  overflowing  the  river 
banks,  and  of  about  8  miles  adjacent  lauds  be  submerged.  If  this  greater  extent 
^ere  utilized  it  would  be  necessary  to  raise  the  banks  of  the  adjacent  canal  and 
Btreugthen  the  arches  of  the  culverts  under  it.  With  every  foot  in  depth  of  water 
stored  in  this  reach  of  the  river  the  low- water  flow  at  Great  Falls  could  be  increased  to 
a  flow  corresponding  to  8,648  horse  power  for  about  two  aud  two-tenths  days,  so  that 
it  may  be  possible  to  provide  sufficient  storage  to  tide  over  periods  of  extreme  low 
n^'ater  by  a  dam  so  low  as  not  to  cause  the  banks  above  to  be  submerged,  possibly 
by  a  movable  dam,  which,  when  lowered,  would  exercise  no  deleterious  innuence  on 
property  above  by  backwater  in  times  of  freshets. 

Further  study  of  this  subject  of  storage  should  be  accompanied  by  surveys  and 
velocity  measurements,  for  whicli,  and  other  jiurposes,  no  funds  were  at  the  disposal 
of  the  board.  Until  such  study  be  made  it  is  prudent  to  consider  that  only  6,395 
horse  power  would  be  available  at  turbine  shafts  below  the  falls,  and  that  this 
amount  may  possibly  be  increased  by  storage  to  8,648. 

The  amount  of  power  required. — It  has  been  found  impossible  to  arrive  at  an  exact 
determination  of  this  amount.  Gas  aud  electricity,  sometimes  one,  sometimes  the 
other,  or  both,  are  in  actual  or  contemplated  use,  but  the  numbers  of  gas-burners  or 
of  electric  lamps,  or  of  electric  lamps  that  should  replace  burners,  and  the  numbers 
of  hours  of  service  of  such  lamps  are  not  readily  to  be  determined.  Fortunately  it 
has  been  possible  to  obtain  from  Chief  Engineer  Thom  Williamson,  U.  8.  Navy, 
superintendent  of  the  State,  War,  and  Navy  building,  the  hourly  records  of  the  elec- 
tric service  in  that  building  and  other  data  relative  to  its  lighting  by  both  gas  and 
electricity.  From  these  records  some  idea  has  been  formed  as  to  the  load  of  an  elec- 
tric plant  required  for  lighting  Department  buildings,  and  from  other  data  some 
l^ide  has  been  obtained  for  an  estimate  of  the  number  of  electric  lamps  required  to 
replace  burners  in  these  buildings.  Data  has  also  been  obtained  relative  to  the 
lighting  of  the  White  House,  nearly  all  the  Department  buildings,  and  other  public 
buildings  and  the  public  grounds. 

The  following  estimates  for  street  lighting  are  based  upon  data  obtained  from  the 
anuualreportsof  the  operations  of  the  engineer  department  of  the  District  of  Colum- 
bia, and  from  statistics  of  May  31,  1894,  kindly  furnished  by  Capt.  Powell,  the  Engi- 
neer Commissioner  of  the  District  of  Columbia: 


June  30;  1880 
Jane  30,  1893 
May  31.  1894 


Lamps  in  service. 


Gas. 


4,048 
5,954 
6,246 


Oil. 


Yearly 

Arc  (actual  ^*»"r«  ^^ 

1  hmW^tT  ser  VI  at  of 

1,000  can-  iamii« 

die  power).  K^s  iamp«. 


700 

747 


332 
327 


2,200 

3,000 

*3.9O0 


*  Rt.'comniended  by  the  Commissioners  of  the  District  of  Columbia. 


Where  arc  lights  have  bt-en  substituted  for  gas  in  the  District  service,  1  arc  light  has 
replaced  2.08  gas  lamps.  But  this  high  ratio  would  not  probably  be  maintained 
throughout  the  District,  and  in  estimating  for  future  needs,  the  ratio  of  2.5  gas  lamps 
to  1  arc  lamp  has  been  used.  Uutlcr  this  assumption  3, 124  arc  lamps  are  required  for 
the  present  street  service,  and  if  the  area  to  be  ultimately  lighted  is  taken  as  double 
that  which  is  now  densely  lighted,  the  conclusion  is  reached  that  6,340  arc  lamps  will 
then  be  required. 
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The  fo11owiii<^  is  a  table  of  the  electric  lamps  now  required  for  public  needs: 


locandes 
ceDt(16-can- 
;  die  power). 


StriTtB , 

Capitol  proiimls 

riihlic  f!;roun<i8 

Dt*pui'tineiit8 : 

Troasurj' , 

.TuHtice 

FuHt-Ortice i 

Interior 

Ajtricullure 

District  buildings 

WaHliinfjton  biirracks 

(a)  Individual  Htrnm  plants  in  uho  for  partial  lighting: 

CaiMtol 

WnitoHouBe 

State,  "War,  and  Xavy  building 

Pcpartnicnt  of  Agriculture 

Public  Printing  OfHce 

Individual  Hteam  plants  now  available  for  entiro  service: 

Congre88ional   Li  i)rary 

WaMbinglou  Mouumout 


(6) 


Total. 


8,700 
800 

2,000 

8,200 
685 

2,400 
600 

7.160 

1,860 

2.400 

200 

4,eoo 

8,000 
08 


Axo  (actaal 

l.OOO-cudto 

power.) 


a»U4 

15 


88,683 


8,IU 


To  deteriniuc  the  horse  power  required  for  the  above  service,  which  inclodee  aU 
of  the  public  buildiugs,  grouuds,  aud  streets  of  Washiugtou,  it  is  assumed  that  eaeh 
16-caudlo  power  incaudest'eiit  lamp  will  require  64  watts  and  each  arc  lamp  450 
watts;  that  83  per  cent  of  power  at  the  turbine  shafts  is  effective  for  iucandesoent 
lights  aud  (iS  per  cent  for  arc  lights,  and  that  four-teuths  of  the  maximam  incandei- 
cent  load  may  be  required  at  the  same  time  as  the  full  arc  load.  Under  these  assump- 
tions 4,458  horse  power  should  bo  available  at  the  turbine  shafU  for  generating  tbe 
electricity  retiuired  for  the  lights  above  tabulated,  which  is  0.70  of  the  hone  power 
which  may  be  made  available  without  storage  at  the  lowest  river  stage.  The  remain- 
ing 30  percent,  or  1,937  horse  power,  can  for  the  present  Y>e  used  for  pumping  from  the 
United  States  mains  to  the  high-service  area  of  the  city  aud  for  other  public  purposes. 

We  find,  tlu'u,  that  electrical  power  can  readily  be  transmittoil  from  Great  Falls 
to  Washington;  that  there  can  be  constructed,  at  reasonable  cost,  a  power  eaosl 
around  the  falls  aud  a  power  plant  below  them;  that  there  are  available  at  the  low- 
est stages  of  the  river  (),3!)5  horse  ])ower,  without  storage  of  water  above  the  falls  la 
the  Seneca  reach  of  the  river,  and  8,648  horse  power  with  such  storage,  while  4,458 
horse  power  only  are  reciuired  for  the  present  lighting  purposes;  and  we  therefoie 
come  to  the  conclusion  that  it  is  entirely  feasible  to  use  the  water  power  of  the 
l*otoniac  at  (jlreat  Falls  for  the  purpose  of  lighting  the  public  buildings,  gronnds^ 
aud  streets  of  the  District  of  Columbia. 

It  may  be  remarked  in  this  c(mnecti<m,  that  eventually  3,216  additional  aro  lights 
will  be  required  for  lighting  ])ublic  grounds  and  streets,  calling  for  2,853 bone 
])ower,  and  that  the  lighting  of  ])ublic  grounds  and  streets  alone  will  tbenzeqoiie 
pra<'tically  all  the  power  available  without  storage. 

(iroujis  (a)  and  {b)  of  the  table  above  consist  of  buildings  whose  partial  or  entile 
lighting  is  provided  for  by  electric  plants  operated  by  individual  steam  plants 
already  provided.  Should  none  of  the  water  power  be  applied  to  their  ligntingi 
2,920  horse  ])ower  will,  for  the  immediate  present,  be  available  for  other  pnzposoB 
mentioned  above. 

Hut  during  the  jtast  fourteen  years  the  number  of  street  lights  in  nse  in  the  Di^ 
trict  has  doubled.  As  the  increase  continues,  a  time  will  arrive  when  tbe  aTailaUt 
water  ]M>wer  will  not  sutlice  for  the  lighting  of  all  the  streets  and  the  public  boUd- 
ings  and  grounds.  Auxiliary  steam  power  will  then  be  necessary.  The  most  eoonooi- 
ical  application  of  this  power  will  be,  not  to  the  lighting  of  streets,  inYolTing  the 
expense  of  conduits  and  mains,  but  to  the  lighting  of  buildings,  for  in  these  builailigV 
the  steam  plants  may  be  located  and  utilized  at  the  same  time  for  motire  jpowwor 
heating,  while  the  losses  of  transmission  and  the  cost  of  conductors  will  bemmimiseda 
In  the  end  but  one-tentlt  of  the  water  power  will  be  in  excess  of  the  needs  for  street 
lighting  alone,  and  this  would  not  he  an  unreasonable  reserve. 

ADVISABILITY. 

The  question  of  the  advisability  of  using  the  power  of  the  Potomac  at  Great  Fells 
for  tile  public  ])nrposes  mentioned  in  Senator  Maud erson's  resolution  depends  on  the 
present  cost  of  lighting  the  public  buildings  and  grounds,  and  the  streets  of  Wash- 
ington as  compared  with  the  probable  cost  of  lighting  under  the  propoeed  ayeteiii 
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and  also  on  +he  probable  cost  of  the  works  required  for  the  latter  system  and  the 
probable  cost  of  operation. 

The  coat  of  lighting  under  the  present  system  and  the  probable  cost  under  the  proposed 
tystem, — Dnriufir  the  year  ending  December  31, 1893,  the  city  of  Chicago  operated  1,110 
arc  lamps  froui  4  power  stations  at  an  average  cost  of  $96.64  per  lamp  per  year,  using 
steam  power  and  underground  circuits.  This  cost  does  not  include  interest,  depre- 
ciation, or  taxes.  The  entire  cost  of  land,  buildings,  plant,  dynamos,  lamps,  posts, 
conduits,  circuits,  and  all  the  other  items  charged  to  construction  December  31, 1893, 
fras  $688,312.80. 

The  mayor  and  board  of  public  works  of  Evansville,  Ind.,  reported  February  28, 
1894,  to  the  common  council  of  that  city  upon  the  feasibility  of  the  city  owning  its 
own  electric  plant.  This  report  contains  a  list  in  whicH  are  to  bo  found  16  cities, 
besides  Washington,  using  300  or  more  arc  lamps.  Thirteen  are  lighted  by  private 
contract  «at  an  average  yearly  cost  per  lamp  of  $111.12^  St.  Louis  being  furnished 
2,000  arc  lamps  at  a  charge  of  $75  per  lamp.  Tliree  cities  own  and  operate  their 
own  plant  at  an  average  cost  per  lamp  of  $85.62,  the  cost  in  the  case  of  Wheeling, 
one  of  the  three,  being  $62  per  lamp  for  400  lamps. 

June  20,  1894,  contracts  for  lighting  some  of  the  streets  of  the  city  of  Baltimore 
frith  electricity  were  awarded  at  $127.75  per  arc  lamp  per  year.  But  two  bids  were 
received,  one  for  the  eastern  district,  the  other  for  the  western  district.  The  jiarti- 
tion  of  the  city  was  made  by  the  conjpanies  bidding,  which  thus  avoided  the  risk  of 
one  underbidding  the  other  and  enabled  both  to  secure  the  maximum  price  for  light- 
injc  service  fixed  by  ordinance.     One  company  furnishes  635  lamps,  the  other  404. 

At  present  the  yearly  charge  to  the  District  for  each  arc  lamp  is  $182.50. 

From  these  figures  it  is  appaient  that  this  city  is  paying  far  above  the  average 
4*harge  for  arc  lights,  and  about  double  the  cost  of  such  lighting  to  cities  owning 
and  operating  thcar  own  plant.  The  figures  given  are  based  upon  the  use  of  steam 
plant  with  its  expensive  coal  consumption. 

Kstimates  which  are  given  herewith  have  been  made  of  the  cost  of  operating  a 
system  actuated  by  the  water  power  of  the  falls,  and  they  give  $52.33  for  the  cost 
per  arc  light  ]>er  annum. 

It  has  been  assumed  that  each  arc  light  would  replace  2.5  gas  burners.  The  present 
contract  price  ffjr  each  gas  lamp  per  year  is  $21.50;  and  at  this  rate  the  annual  cost 
for  two  and  a  half  lamps  would  be  $53.75.  The  estimated  annual  cost  of  an  arc  light 
is  therefore  about  the  same  as  the  annual  cost  of  the  gas  burners  it  would  replace. 

The  advantage  in  using  the  water  power  of  the  Great  Falls  for  lighting  the  streets 
mud  grounds  of  the  District  will  be  the  increased  amount  of  light  afforded  for  the 
same  annual  expenditure. 

From  the  foregoing  the  board  concludes  that  it  is  advisable  to  use  the  water  power 
at  Great  Falls  for  the  public  purposes  indicated  in  the  resolution. 

GENERAL  PLAN   OP  PLANT. 

The  general  plan  of  the  plant  needed  may  be  outlined  as  follows :  Vortical  turbines 
directly  coupled  to  comparatively"  low-tension  alternating-current  generators.  The 
potential  of  the  current  to  be  raised  by  transformers  to  10,000  volts  and  transmitted 
oy  an  aerial  line  to  the  city  limits  and  thence  to  a  convenient  distributing  station  in 
TVashington,  by  underground  cables,  and  there  utilizedto  actuate  polyphase  motors. 
These  motors  to  be  mounted  on  shafts,  to  which  shall  be  coupled  armatures  of  direct- 
current  dynamos,  each  generating  unit  to  be  for  100  or  125  lights. 

Without  surveys  it  is  not  practicable  to  furnish  an  estimate  of  the  cost  of  construct- 
ing the  canal,  but  an  approximate  estimate  of  the  cost  of  all  hydraulic  and  electric 
plants,  buildings,  aerial  line,  conduits,  and  lamps  is  $3,764,930.  This  is  for  the  util- 
ization of  that  part  of  the  water  power  of  the  falls  which  is  deemed  available  with- 
ont  resort  to  storage,  i.  e.,  7,524  gross  horse  power,  or  6,395  at  the  turbine  shafts.^ 

This  power,  even  if  increased  by  resort  to  storage,  will  not  be  sufficient  to  furnish 
light  to  private  consumers. 

Estimate  of  cost. 

Hydraulic  plant  of  12,800  H.  P." $64,000 

Bailding  for  same 51,  200 

Electric  plant 109,710 

Aerial  line 102.150 

Distribution  plant 250, 000 

Bailding  for  same 20,  000 

Cable  for  mains  and  lamps 492,  600 

Conduits 2,250,000 

Lamps  and  standards 424, 970 

3,761,930 

•  For  the  reason  that  the  available  hydraulic  head  is  liable  to  be  reduced  about 
oDe-half  in  times  of  freshets  the  plant  estimated  for  is  correspondingly  increased. 
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Estimate  of  cost  of  aperaling  earprnfM. 
Hydraulic  plant : 

Repairs,  12,800  H.  P.,  at  57  cents $7,296 

Attendance  and  Bui)plies,  at  $1.44 18, 432 

'      $S^72B 

Electric  plant: 

Repairs,  4 A  per  cent 4,388 

Attendance  and  supplies 9, 720 

— 14,108 

Aerial  line: 

Repairs,  11  per  cent 1,534 

Attendance * 6,480 

8,014 

Distribution  i>lant :  , 

Repairs  and  8Uj)plics,  6  i)er  cent $16, 200 

Attcn<lance 12,240 

$28,440 

Cables : 

Repairs,  at  10  jxt  cent 49,260 

Conduits: 

Repairs,  at  1^  per  cent 33^750 

Lann)S  and  standards: 

lvei)airs  at  S  per  cent 34,000 

Adniini8trati<m 10, 000 

Expenses  for  (),r>27  arc  lights 203,300 

Expenses  for  one  arc  li^iflit 31. 10 

Add  for  attendance 14. 46 

carbons 6.77 

Total  expenses  ]>cr  annum  for  one  arc  U^ht 52.33 

It  should  be  renienibcre<l  that  the  above  estimates  are  for  n  plant  capable  of  util- 
izing the  entin?  power  of  the  falls  without  resort  to  storage,  and  sufficient  for  light- 
ing all  of  the  probable  future  area  of  the  city. 

To  these  estiiuates  shoubl  be  added  the  cost  of  lands,  of  canal  ooustruction,  and 
of  auuual  repairs  of  canal. 

If  the  ]>lant  be  limited  to  the  present  needs  of  the  city,  including  tho  pnblio  bnlM- 
ings  and  grouiuls  and  streets,  the  estimated  cost  of  plant  so  limited,  and  notinclad- 
ing  the  cost  of  wiring  buildings,  is  .i^L'.-l  11,02^,  and  the  estimated  annualcostof  oper^ 
ating  the  same  is  $201. 7iN).  As  far  as  can  be  ascertained  from  the  data f urn ishe^l  the 
board,  the  expenditure  for  the  year  ending  June  30,  1^3,  for  the  above  lighting  was: 

For  gas  and  oil $187,901.31 

For  electricity  from  plant  nt>t  owned  by  the  United  States 77, 198.34 

For  electricity  from  United  States  jdant 29, 968. 25 

295,157.80 

METHOD  BY  WHICH  THE  lilGHT  TO  VSK  THE  WATER  POWER  AT  GRRAT  FAIXfi  CAN 
UK  ACiillKKI),  AXJ)  WHAT  STKI'S  SHOULD  BE  TAKEN  BY  LEGISLATIOK  OR  OTIIEB- 
WIjiK   TO    ACQUIBE   SAID   1»<)WEK  AND   THE  LAND  NEEDED  ADJACENT  THEltBTO. 

The  three  riparian  owners  at  Great  Falls  are  the  Chesapeake  and  Ohio  Canal  Com- 
pany, the  (ireat  Falls  Manufacturing  Company,  and  the  United  States.  The  lands 
of  the  Chesa]uMl\e  and  Ohio  Canal  C-onipany  are  mainly  cut  off  from  the  channel  of 
the  river  by  the  inter]>(>siiig  lauds  of  the  Ignited  States,  and  the  proportion  of  its 
ownership  in  the  ])ower  of  the  falls  must  be  very  limited.  The  Great  Falls  Mann- 
faeturing  Com])any  claims  the  **Toulson  tract,"  on  the  Virginia  aide  of  the  river, 
through  which  a  ]>ower  canal  around  the  falls  would  have  to  pass  and  on  which, 
below  the  falls,  buiblings  c(mtaining  hydraulic  machinery  would  have  to  he  cab- 
stnK'ted.  It  is  also  owner  of  Conns  Island,  above  the  falls,  which  island  is  the 
basis  of  claims  still  ])ending  against  the  Cnited  States  for  damages  to  the  water 
rights  of  the  company.  The  United  States  is  the  owner  of  several  pieces  of  riparian 
pro])erty  at  the  falls,  and  although  the  pro])ortionH  of  the  water  rights  at  the  falls 
belouging  to  the  respective  ri])arian  owners  have  never  been  determined.  Judicially 
or  otherwise,  it  ap])ears  to  be  certain  that  the  United  States  is  hy  far  the  largest  of 
these  owners. 

There  is  now  pending  iu  Congress  a  bill  (S.  1350  and  H.  R.  7280),  of  which  a  copy  is 
transmitted  herewith,  entitled  *' A  bill  to  amend  an  act  approved  July  15,  181)2, enti- 
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tied  'Au  act  to  iocrease  the  water  supply  of  the  city  of  "Wasnington,  and  for  other 
purposes/  "  The  bill  provides  for  the  acquisition  by  the  United  States,  by  the  right 
of  einipeut  domain  or  otherwise,  of  all  the  lands  and  water  rights  at  Great  Falls  not 
now  owned  by  the  United  States.  It  has  been  favorably  reported  by  the  Senate  Com- 
mittee on  the  District  of  Columbia  (copy  of  report  also  herewith),  and  it  appears  to 
provide  a  fair  and  equitable  method  by  which  the  water  rights  referred  to  can  be 
acquired. 

RKCOMMKNDATION. 

For  the  reason  that  there  were  no  funds  provided  for  the  nse  of  the  board,  none 
of  the  surveys  required  for  determining  the  location  of  the  power  canal  and  power 
plant  at  GreataFalls  that  would  be  re<]uired  for  utilizing  for  electrical  purposes  the 
power  of  the  falls  now  wasted  and  the  cost  of  these  works  could  be  made. 

This  cost,  the  cost  of  the  necessary  works  in  this  city  and  of  the  line  connecting 
the  two  systems,  will  be  so  considerable  that  they  should  not  be  undertaken  before 
plans  have  been  very  carefully  and  elaborately  worked  out,  and  the  board  therefore 
l»«gs  to  suggest  that  to  this  end  there  be  enacted  a  provision  of  law  similar  to  the  one 
contained  in  the  District  appropriation  act  of  August  6,  1890,  which  authorized  the 
appointment  by  the  President  of  a  board  of  electrical,  etc.,  experts,  to  consider  the 
location,  arrangement,  and  operation  of  electric  wires  in  the  District  of  Columbia; 
and  the  board  also  suggests  that  there  be  immediately  appropriated  the  sum  of 
$10,000  to  meet  the  expenses  of  the  said  board. 

George  H.  Elliot, 

Colonelj  Corps  of  Engineers. 
John  G.  D.  Knight, 

CapTain,  Corps  of  Engineers. 
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IMPROVEMENT  AND  CAKE  OF  IMJHLIC  BUILDINGS  AND  GROUNDS  IN  THE 
DISTRICT  OF  COLUMBIA— WASHINGTON  MONUMENT. 


HEPOhT    OF    COL.    JOnX   M.    WILSON,     U.    S.    J.,    OFFICER    IN   CHAIiOE, 

FOR   THE  FISCAL   YEAH  ENDING  JUNE  30,  1S04. 


Office  of  Public  Buildings  and  G rotunds, 

Washington,  1).  0.,  July  7,  1894. 

General:  1  have  the  honor  to  submit  the  following  report  of  oper- 
ations upon  public  buildings  and  grounds  under  the  Chief  of  Engi- 
neers during  the  fiscal  year  ending  June  30,  1804. 

In  addition  to  these  duties,  1  am  a  member  of  the  Light-House 
Board,  and  "in  charge  of  the  erection  of  a  monument  to  mark  the  birth- 
phice  of  Washington  and  of  an  iron  pile  wharf  at  the  mouth  of  Bridge 
Creek,  Virginia. 

public  buildings. 

KXECUTIVK    MANSION,  (iUKKNHOUSES,  AND    STABLE. 

In  additi(»n  to  the  usual  care  extended  to  the  mansion  and  its  furni- 
ture, the  following  work  has  been  accomplished  during  the  year: 

The  tin  roof  has  been  repaired  and  painted,  wooden  walks  and  steps 
leading  to  flngstatf  repaired,  and  the  iron  tank  on  the  roof  and  in  the 
attic  cleaned  and  painted.  A  large  new  storage  closet  has  been  con- 
structed in  the  attic  and  the  attic  floor  repaired  where  necessary.  The 
elevator  has  been  overliauled  and  tested  and  the  large  elevator  tank 
cleaijed  out  and  ])iiinted. 

The  woodwork  in  the  bed  rooms,  oflftce  rooms,  corridors,  reception 
rooms,  parlors,  dining  room,  and  butler's  pantry  has  been  repainted 
and  revarnished  where  necessary  jind  a  new  copper-lined  sink  placed 
in  the  butler's  pantry.  The  entire  heating  apparatus  has  been  over- 
hauled and  put  in  complete  order  and  all  chimneys  properly  cleaned. 

All  gas  and  electric  light  chandeliers  have  been  overhauled,  cleaned, 
and  re])aired  where  necessary.  Portionsof  the  basement,  the  north  area, 
and  the  walls,  arches,  and  columns  under  the  conservatory  have  been 
cahimmed. 

The  large  cistern  at  southeast  corner  of  mansion,  containing  2,400 
gallons  of  water,  was  em])tied  and  cleaned,  two  cart  loads  of  mud  having 
been  removed.  The  water- filter  has  been  overhauled  and  im])roved,  and 
the  tubs  and  water  supply  of  the  laundry  were  placed  in  good  condition, 
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The  red  parlor  lias  beeii  redecorated,  the  pine  trimmings  replaced 
with  mahogauy,  east  window  cut  down  to  level  of  floor,  new  carpet 
laid,  new  curtains  hung,  and  furniture  reupholstered.  New  carpets 
have  been  phicod  in  lour  bedrooms  and  on  the  stairs  leadini^  from  lower 
corridor  to  the  bedrooms;  new  curtains  have  been  placed  in  two  bed- 
rooms and  in  the  .window  at  west  end  of  upper  corridor;  new  iK)rtieres 
at  four  doors  and  at  the  division  in  upper  corridor,  and  new  window 
shades  in  the  east  room,  in  the  red,  green,  and  blue  parlors,  state  and 
private  dining  rooms,  and  in  two  bedrooms. 

In  the  autumn  of  189,"^  all  carpets  were  relaid  and  curtains  rehung,  and 
in  the  spring  the  carpets,  amounting  to  about  3,000  yards,  were  takeu 
up,  cleaned,  and  stored;  curtains  taken  down  and  stored;  abont  1,000 
yards  of  new  matting  laid  to  replace  old  and  worn-out  material,  and  the 
iiouse  placed  in  summer  costume.  New  linoleum  was  placed  on  the  floor 
of  the  corridor  between  main  vestibule  and  east  room. 

Th(^  north  and  south  balconies  and  the  north  front  of  the  luaiision 
from  the  water  table  to  area  lloor  were  painted.  New  granite  steps 
were  constructed  leading  to  the  area  at  the  northwest  entrance.  The 
columns  at  the  main  carriage  entrances  on  Pennsylvania  avenue  and 
those  of  the  area  railingon  the  north  side  of  the  mansion  were  repainted. 

Considerable  work  Mas  done  to  the  conservatory  and  other  green- 
houses, all  of  which  were  overhauled  and  placed  in  as  good  repair  as 
funds  would  admit ;  the  conservatory  was  repainted  inside  and  out. 
All  boilers,  furnaces,  stoves,  pipes,  chimneys,  etc.,  were  cleaned, 
n^paircd,  and  placed  in  as  good  order  as  possible. 

Attention  is  respectfully  invited  to  the  conservatory,  the  frame  of 
which  is  of w()()d,rapidlydecjiying,and  almostin  adangeroas  condition. 
A  new  iron  superstructure  is  absolutely  necessary,  and  an  estimate  of 
§1, '5,000  is  submitted  for  the  work  ;  if  deemed  best  this  could  be  made 
in  two  separate  ai)propriations,  one  of  $8,000,  for  the  cast  section,  and 
the  other  of  }?5,000,  for  tln^  west  section.  If  a  new  iron  superstructure 
can  be  constructed,  it  will  last  many  years  with  but  trifling  repairs  and 
thus  save  the  necessity  for  the  annual  appropriation  of  82,000  for  the 
rei)air  of  the  present  decayed  one. 

Necessary  attenticm  was  given  to  the  valuable  collection  of  plants  in 
the  greenhouses,  a  large  number  of  bedding  and  greenhouse  plants 
l)ropagated,  and  about  1(),000  si)ring  flowering  bulbs  purchased  fortho 
greenliouses  and  grounds.  During  the  summer  of  1894  it  is  proposed 
to  rebuild  the  sui)erstructure  of  the  south  section  of  thecamelia  house. 

Kxtensive  rei)airs  were  nmdeto  the  stable  ;  roofs, gutters,  and  down- 
spouts were  rei)aired  and  painted,  stalls  renewed  or  strengthened, 
and  new  floors  laid  ;  the  roof  covering  the  area  between  the  wings  of 
stable,  which  collai)sed  from  the  weight  of  snow%  was  replaced  in  i)osi- 
tioii,  strengthened  with  columns  properly  braced,  tin  covering  repaired, 
new  wooden  walks  ])laced  upon  it,  and  the  whole  repainted. 

I  n^spectfully  invite  attention  to  my  report  for  1893,  in  which  I  urged 
the  importance  of  i)rovi(ling  suitable  oflices  outside  the  Executive  Man- 
sion j'or  the  President  of  the  United  States. 

Surely  the  i)eople  of  this  great  nation  can  afford  to  provide  for  its 
Cliief  ^Magistrate,  outside  of  his  home,  a  place  where  the  immense  bosi- 
iiess  incident  to  his  exalted  position  may  receive  attention. 

Congress,  in  its  wisdom,  over  f(n'ty  years  ago,  made  provision  for  the 
enlargement  of  the  C:i])it(d  by  the  construction  of  new  wings,  on  account 
of  the  growing  business  of  the  country,  and  again  within  a  few  yesoA 
has  onlcnMl  the  erection  of  a  magnirieent  library  building,  so  that  the 
Congressional  Library  might  be  removed  from  the  Capitol. 
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No  steps,  however,  have  been  taken  for  enlarging  the  Executive 
Mansion,  wliieli  today,  witli  the  exception  of  interior  and  exterior  orna- 
mentation and  improvement,  renn\ins  as  it  was  when  first  occupied  by 
President  Adams  at  the  beginning  of  the  present  century. 

It  is  a  fact  well  known  to  all  that  tlic  enormous  crowds  assembling 
at  ofticial  evening  receptions,  as  well  as  the  demands  for  more  rooms 
for  the  entertainment  from  time  to  time  of  the  nation's  guests,  long 
since  required  either  the  enlargement  of  the  White  House  or  the  trans- 
fer of  the  office  rooms  of  the  President  to  some  convenient  locality. 

Eflorts  to  enlarge  the  mansion  have  failed,  and  again  1  earnestly  sug- 
gest that  a  structure  suitable  for  office  purposes  shall  be  provided  at 
an  early  day,  either  east  or  west  of  the  main  building,  and  opposite  the 
Treasury  J)ei)artment  or  tlie  State,  War,  and  Navy  building.  If  erected 
opposite  the  Treasury  building,  it  could  be  connected  by  a  wide  cor- 
ridor, with  a  large  conservatory  arranged  as  a  wint<3r  garden,  thence  into 
a  picture  gallery  opening  into  the  east  room,  and  thus  serve  a  double 
puipose,  by  relieving  the  mansion  of  the  terrible  cnish  incident  to  the 
evening  official  recex)tions  which  take  place  during  the  winter. 

1  earnestly  hope  that  Congress  will  give  this  imi)ortant  matter  speedy 
attention,  so  that,  if  jmssible,  the  new  structure  may  be  completed  at 
least  by  the  spring  of  1897. 

WASHINGTON   NATIONAL   3IONU3IENT. 

Every  effort  has  been  made  during  the  year  to  maintain  the  monu- 
ment and  its  machinery  in  good  condition. 

^'andals  continue  to  give  annoyance  by  occasionally  chipping  pieces 
either  from  the  outside  or  from  the  memorial  stones  in  the  inner  walls, 
while  some  insist  upon  writing  their  names  upon  the  white  marble; 
whenever  detected  these  thoughtless  persons  are  arrested,  but,  as  a 
ruh%  when  brought  to  trial  escape  with  a  small  fine. 

The  elevator  and  all  the  machinery  connected  therewith  has  been 
carefully  and  critically  inspected  monthly  by  an  expert  from  the  Otis 
Elevator  Company,  and  pronounced  in  excellent  condition.  Weekly 
inspections  are  made  by  the  principal  steam  engineer  and  machinist  at 
the  monument,  and  daily  tests  of  the  safety  appliances  of  the  elevator 
car  are  made  by  the  employes  before  starting  to  convey  passengers  to 
the  top. 

It  is  believed  that  the  elevator  is  as  safe  as  it  is  possible  for  man  to 
make  it,  and  every  elfort  is  made  to  i)revent  accident.  Should  an  acci- 
dent ever  occur  it  will  result  from  something  which  it  was  impossible 
to  foresee. 

During  the  summer  and  autumn  of  1893  the  floor  of  the  coal  vault 
was  relaid,  the  steam  x)ipes  in  the  tunnel  were  repacked  and  jmt  in 
good  condition,  and  the  boilers  cleaned,  the  side  walls  and  ceiling  of 
engine  roou)  were  sheathed  with  plank,  and  a  new  wire  governor  rope 
placed  in  position,  the  old  rope  being  used  to  replace  a  worn-out  band 
lope. 

On  January  1,  when  the  boilers  were  opened  for  cleaning  previous  to 
trying  autonmtic  cleaners,  a  scale  about  a  quarter  of  {in  inch  thick 
was  found  on  some  of  the  tubes  and  on  the  shell  of  the  boilers,  while 
the  tubes  were  covered  with  mud  and  slime. 

Two  Obenchain  automatic  boiler  cleaners  were  attached  to  the  boilers 
on  three  months'  trial  and  gave  considerable  satisfaction.  At  the  end 
of  the  three  months  they  succeeded  hi  removing  the  slime  and  mud 
that  had  accumulated,  and  the  boilers  were  found  in  a  comparatively 
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clean  condition;  the  old  scale  had  been  softened  to  such  an  extent  that 
it  was  easily  removed.  The  result  was  so  satisfactory  that  the  clean- 
ers were  i)urchased. 

In  April  the  steam  ])ipes  in -the  tunnel  were  lined  up,  some  new 
saddles  placed  in  position,  the  boilers  overhauled  and  painted,  the 
entire  machinery  of  the  elevator  and  electric-light  system  examined 
and  put  in  complete  order,  and  the  elevator  cage  repainted.  In  Jane, 
1804,  a  i^ortion  of  the  iron  between  the  top  and  bottom  of  the  shaft 
was  repainted. 

The  monument  was  open  daily  during  the  year,  except  Sundays  and 
holidays,  and,  with  the  exception  of  a  few  days  in  the  autumn  and 
a^ain  in  the  spring  while  the  machinery  was  being  overhauled,  the 
elevator  was  in  oi)erati(>n  whenever  the  monument  was  open. 

There  were  148,917  visitors  to  the  top  of  the  monument  during  the 
year,  of  which  number  10I).579  made  the  ascent  in  the  elevator  and 
30,.T)8  by  the  stairway,  making  938,419  i)ersons  who  have  visited  the 
top  since  the  shaft  was  oi)ene(l  to  the  iniblic  October  9,  1888. 

nriLDlNCJS     O(U'UPIKI)     AS     OFFICES     BY     THE     WAR     DEPARTMENT, 

EXCEPT   STATE,    WAU,    AM)   NAVY    ni'lLDlNG. 

Tnder  date  of  rlunc  .'»o.  1S93,  this  oflice  was  charged  with  the  preser- 
vjition,  care,  and  safety  of  the  following  buildings:      « 

Army  Medical  Museum. 

Tilth  and  sixtli  stories  Tnion  building, G, between  Sixth  and  Seventh 
strcM'ts,  occui)ie(l  as  ollices  by  Hec(ml  and  Pension  Bureau. 

Ford's  Theater  building. 

Annex  to  P'ord's  Theater  building. 

r»nilding  in  rear  Ford  s  Theater  building. 

lTl)])er  sttaies  of  West  Knd  National  IJank,  occupieil  as  oflices  by 
Signal  l>epartment,  W  S.  Army. 

No.  (»10  Seventeenth  street,  o(*eupied  as  ofliees  by  Record  and  Pen- 
sion r>nreau. 

No.  17-.")  F  street,  oeeui)ie<l  by  War  l)ei)artment  printing  oftice. 

No.  1714  0  street,  (xunipied  by  Ivebellion  Recxu'd  Oflice. 

No.  ISll  (i  stieet,  ocenpied  by  Medical  Department,  U.S.  Army. 

Annex  to  Winder  ]»nilding,  occupied  ihr  storage  puri>08e8  by  Ord- 
nance Department.  V.  S.  Army. 

War  Department  stables. 

A  earel'nl  and  critical  examination  was  at  once  made  uf  all  these 
buildings,  and  ])lans  ]uvi)ared,  showing  the  safe  loads  that  could  be 
carried  by  each  tloor  of  each  building. 

NN'liert^  the  tloors  were  overloaded  the  weight  was  at  once  reduced  to 
the  sate  load. 

The  upper  tloors  of  the  West  Knd  National  R.ink  building  were 
strengtluMK^d  by  beams  and  girders,  and  made  absolutely  safe  for  all 
loads  that  will  i)robably  be  i)laced  upon  them. 

In  No.  ()1()  Seventeenth  street  the  main  stairway  was  strengthen^!, 
whei  e  necessary,  by  iron  beams  set  into  the  walls. 

1  n  No.  IT-J.")  F  strcK't  the  ilo(»r  of  the  printing-press  room  wa«  strength- 
ened by  wooden  beams  and  columns. 

In  the  Winder  Ihiilding  annex  the  floors  were  properly  strengthened 
by  ])lacing  some  new  posts  in  ])osition. 

The  work  donc^  at  Ford's  Theater  was  quite  extensive,  and  will  bo 
reported  under  se])arate  heading. 

At  the  close  of  thetiscal  year  all  the  buildings  in  charge  of  tliis  oiBee 
were  in  sai'e  condition. 
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ford's  tiikatkr  building. 

This  building  was  placed  in  my  charge  on  June  30, 1893,  three  weeks 
after  the  collapse  of  a  i)ortion  of  it  had  taken  place. 

Th(»  building  is  three  stories  high,  with  an  unfinished  loft  above  the 
third  story  and  a  cellar  under  a  portion  of  the  first  ftoor;  the  roof  is  of 
slate,  supported  by  timber  trusses. 

The  dimensions  of  the  first  floor  are  103J  by  67^  feet. 

The  second  and  third  floors  are  supported  by  iron  c^^lumns  and  beams. 
Prior  to  the  collapse  the  first  floor,  to  within  20  feet  of  the  west  wall, 
was  supi)orted  by  brick  arches;  of  the  portion  so  supporjted,  the  rear 
half  had  a  cellar  under  it,  the  floor  of  which  was  about  7  feet  below  the 
springing  lines  of  the  arches;  the  front  half  had  no  cellar,  the  surface 
of  the  earth  being  from  1  foot  to  18  inches  below  the  si)ringiug  lines  of 
the  arches. 

Previous  to  June  9,  1893,  before  the  building  wasjdaced  in  charge  of 
this  oftice,  certain  plans  for  improvements  were  ordered,  necessitating 
an  extension  of  the  cellar,  the  prolongation  of  the  central  basement 
arch  to  the  west  wall,  the  construction  of  a  basement  entrance  from 
Tenth  street,  and  the  underpinning  of  about  80  linear  feet  of  brick 
wall,  four  piers  supjK)rting  iron  columns  and  the  two  heavy  piers  of  the 
west  wall.  During  the  progress  of  this  work,  under  contract,  while  one 
of  these  brick  piers  was  being  undermined,  it  collai)sed,  bringing  down 
Avith  it  two  columns  fronj  under  the  second  floor,  two  from  uncler  the 
tliird  floor,  and  about  40  feet  square  of  each  floor,  badly  wrecking  the 
interior  of  the  buildhig. 

By  the  act  of  Congress  approved  Sei)tember  7,  1893,  an  appr()i)ria- 
tion  of  $0,000  was  made  for  repaiiing  this  building,  and  by  letter  from 
the  Chief  of  Engineers,  dated  September  14, 1893, 1  was  i)laced  in  charge 
of  the  work.  Operations  under  my  direction  were  commenced  on  Sep- 
tember 20,  1893,  at  which  time  the  condition  of  the  building  was  as 
follows: 

The  first  floor  was  totally  wrecked  for  an  area  of  about  20  by  14  feet, 
this  being  immediately  over  the  new  portion  of  the  cellar  wliich  had 
been  excavated,  over  which  it  had  been  intended  to  extend  the  central 
baseuK^nt  arch.  Of  the  two  piers  that  had  supported  the  columns  on 
tlie  east  side  of  this  o])ening,  the  one  that  failed  was  entirely  demol- 
ished, the  other  was  still  standing,  although  its  line  of  columns  had 
been  dragged  down  in  the  collai)se. 

The  underpinning  of  walls  and  piers  in  the  extension  of  the  cellar 
had  been  done  in  a  very  slovenly  manner;  the  materials  were  of  good 
quality,  but  the  worknianship  very  inferior. 

The  collai)S(»  of  the  brick  i)ier  had  brought  down  four  cast-iron  col- 
unnis,  twelve  12-inch  iron  girders,  and  thirty-three  9-inch  iron  beams 
from  the  second  an<l  third  floors,  making  an  opening  in  each  of  these 
floors  about  40  feet  s^iuare. 

The  inner  face  of  the  west  wall,  where  the  floor  beams  hail  been  torn 
out,  was  shattered  and  cracked,  while  the  upper  section  of  the  brick 
Willi  arcmnd  the  stairway  had  been  almost  txn-n  from  the  lower  section 
by  the  strain  in  falling  of  a  x)air  of  heavy  beams  resting  in  the  wall; 
tbe  line  of  columns  on  the  north  side  of  the  openings  through  the  floors 
was  in  a  dangerous  condition,  apparently  ready  to  fall  at  any  moment, 
while  i)ortions  of  brick  arches  were  hanging  without  other  sui)port  than 
tlie  mortar  which  held  the  bricks  together. 

The  ])rqject  adopted  was  to  restore  the  building  to  the  condition  in 
which  it  was  at  the  time  of  the  collapse,  to  complete  the  extension  of 
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tlio  -lollar,  the  constructioii  uf  the  central  arch,  the  uiidi>i*x>iiiiiing  of 
ec^Uar  walls  and  i)iers,  and  to  arran<je  for  a  large  cellar  window  on  the 
west  side  lor  lij^ht  and  ventilation. 

The  preliminary  oi)eration8  eonsisteil  in  tearing  down   dangerous 
brickwork,  slioring  nlaees  where  necessary,  and  cleaning  away  debris; 
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l>la(ed  on  each  side  of  cellar  extension,  arches  proi^erly  turned, lar^ 
lellar  window  constructed,  loosened  portions  of  west  wall  torn  out  ami 
careliilly  patclied,  and  wall  around  stairway  from  third  story  up  toni 
down  and  rebuilt. 

Upon  the  completion  of  basement  and  side  walls  brickwork  the  iron 
columns  and  beams  were  reset,  additional  steel  beams  having  been 
purchased  to  re])laco  those  bent  and  twisted  by  the  collapse;  aliarclies 
wore  turned  and  covered  with  concrete,  (rcorgia  pine  floors  laid  in  the 
new  ])()rti()n  of  cellar  and  on  first  and  second  floors,  and  the  filing 
rclaicl  on  third  floor. 

Windows  and  doors  were  reset,  gas  and  steam  pipes  placed  in  iwsi- 
tion  and  tested,  walls  plastered,  the  rebuilt  portion  painted,  ami  a 
l)ortion  of  the  cellar  dug  out  for  a  storage  room  for  refuse.  Operations 
were  i)ractically  completed  December  31, 1893,  Jind  the  building,  which 
was  restored  to  the  condition  existing  ])revious  to  its  collapse,  with 
some  additional  improvements,  was  ready  for  occupation,  and  in  my 
opinion  was  in  as  safe  condition  as  it  had  been  since  its  original  con- 
si  ruction. 

For  complete  details  of  this  work  between  September  -0  and 
December  ;U,  I  invite  attention  to  the  interesting  and  elaborate  reiwrt 
of  Second  Lieut.  John  S.  Sewell,  Cori)S  of  Engineers,  my  assistant, 
who  has  exhibited  in  the  discharge  of  his  duty  connected  with  the 
re])air  of  this  building  the  utmost  energy,  skill,  industry,  and  ability. 

In  accordance  with  the  terms  of  the  act  approved  September  7,  li^ 
a  board  of  engineers  was  convened  in  ^November,  1893,  to  examine 
Ford's  Theater  building  and  to  report  whether  its  condition  was  such 
that  it  could  be  safely  occupied  by  clerks. 

This  board,  under  date  of  December  30,  1893,  recommende<l  that  the 
lloors  should  be  strengthened  with  iron  columns  and  girders,  the  east 
wall  taken  down  and  rebuilt,  the  lighting  and  ventilation  of  building 
im])r(>ved,  and  liie  esca])es  constructed;  the  estimated  cost  of  the  pro- 
posed work  was  i»laccd  at  811,0.")S. 

l)y  the  {\vt  of  Congress  ai)proved  March  12,  1894,  an  appropriation 
of  >*ll,n.*)S  was  made  for  the  imi)rovements  rectmimended  by  the  Board 
of  Kugineers,  and  under  date  of  ]March24,  1894,  by  direction  of  the 
Chicl'of  Kr.ginccrs.  the  work  was  placed  in  my  charge. 

Operations  were  ('ommcncc<l  on  March  31,  the  work  to  be  done  being 
as  follows: 

1.  To  strengtluMi  the  second  and  third  floors  by  additional  lines  of 
girders  and  columns  ])]a(HMl  lunnmg  north  and  south  along  middle  Imes 
of  exist  ing]>anels:  the  columns  under  the  third  floor  to  be  supported  by- 
columns  under  the  second  tloor.  resting  on  brick  piers  in  the  basement; 
the  ;:;irders  niider  both  lloors  were  to  be  19  inch  I-beams  (doubled);  Ihc 
coluiuiis  Milder  the  thiid  tloor  were  to  be  of 'J-inch  metal  and  0 inches  iu 
diameter,  and  those  uiuler  the  second  floiu*  of  l-in<*h  metal.  7  inches  in 
diameter;  tli(*  brick  i)iers  were  in  be  2  feet  it  iiu'hes  by  2  feet  0  inches, 
resliiiu'oii  concrete  bases  4  bv  1  f<'et  by  1  foot  0  inches. 


APPENDIX    CCC PUBLIC    BUILDINGS    AND    GROUNDS.       3271 

The  result  of  this  work  will  be  to  strengthen  the  building  so  that  in 
addition  to  their  dead  weiglits  the  second  and  third  floors  will  sustain 
a  live  load  122 J  pounds  and  71  i)ounds  respectively. 

2.  To  tear  down  and  rebuild  the  east  wall,  containing  about  140,000 
brick,  tlio  new  wall  to  be  24  inches  thick  up  to  level  of  third  floor  and 
18  inches  thick  from  thence  to  the  top  of  wall. 

3.  To  improve  the  lighting  facilities  by  enlarging  the  windows  of  the 
building,  except  those  in  the  west  front,  first  story,  and  to  add  two  new 
windows  in  the  south  wall  of  third  story. 

4.  To  improve  the  system  of  ventilation  by  arrangements  for  admit- 
ting fresh  air  and  carrying  off  vitiated  air. 

5.  To  construct  two  fire  escax^es  on  the  rear  of  the  building. 
Oi>erations  were  rapidly  pushed  forward  and  by  the  close  of  the  fiscal 

year  the  work  of  strengthening  the  second  and  third  floors  had  been 
completed,  the  east  wall  had  been  torn  down  to  the  ground,  the  old 
worthless  foundation  torn  out  and  replaced  with  a  bed  of  concrete  4J 
i'L'et  wide  by  2  feet  thick,  and  the  entire  wall  rebuilt,  the  lighting  facil- 
ities iminoved  by  enlarging  the  eight  front  windows  on  second  and 
third  floors  and  adding  two  new  windows  to  the  third  floor,  the  method 
of  improved  heating  and  ventilating  nearly  finished,  and  the  fire  escapes 
constructed  in  position. 

The  entire  work  laid  out  was  nearly  completed  and  the  building  in 
such  C(mdition  as  to  be  available  for  use  by  the  War  Department,  if 
required. 

IMPROVEMENT     OF     THE     PUBLIC     GROUNDS     IN     THE     DISTRICT     OF 

COLUMBIA. 

VAKIOIS    llESEKVATIOXS. 

The  area  covered  by  the  parks  and  park  spaces  in  the  District  of 
Columbia,  under  charge  of  this  ofl&ce,  is  about  405  acres,  within  which 
there  are  13.4  miles  of  gravel  and  asphalt  walks,  covering  an  area  of 
10.9  acres,  and  7.6  miles  of  gravel  and  asphalt  roads,  covering  an  area 
of  33.03  acres. 

There  are  in  all  301  reservations,  varying  in  size  from  a  few  hundred 
square  feet  to  82  acres.    These  reservations  are  classified  as  follows: 


Highlv  iinprove<l. .«. 
Partially  improvp«l  . 
Uuiiui)ri>Ye<l 

Total 


Xumlier. ;    Acres. 


92  ;ij0.38 

41  ,  C  01 

168  '■  48.69 


301  ,         405.08 


Of  these,  GO  are  iiutlosed  witli  post  and-chain  or  other  low  iron  fences. 
In  my  annual  report  for  the  last  fiscal  year  I  gave  a  sketch  of  the  gen- 
eral plan  proi)osed  for  the  c<)mi)letion  of  the  i)ark  improvements. 

Each  yeiir  an  eflort  is  made  to  add  to  the  list  of  imi)roved  reserva- 
tions, but  owing  to  lack  of  necessary  funds  the  i)rogress  is  very  slow. 
Jtisnot  generally  realized  how  much  beauty  tlie  smaller  spaces  are 
cai)able  of  exhibiting,  should  they  be  brought  to  their  highest  condi- 
tion of  improvement.  It  is,  in  a  measure,  true  that  the  outlay  in  this 
develoj)ment  is  considerable,  but  the  subsequent  maintenance  of  these 
spots  of  beauty  in  their  highly  improved  condition  is  comparatively 
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Tlie  park  will  be  lighted  by  a  system  of  arc  electric  lamps,  as  indi- 
cated ou-the  plan. 

3,  Hancock  Place  (Reservation  l^o.  36,  corner  Seventh  street  and 
Pennsylvania  avenne). — This  reservation,  covering  an  area  of  15,138 
sqnare  feet,  has  been  selected  as  the  site  for  the  statue  of  Gen.  Ilan- 
cock,  and  a  plan  for  its  improvement,  at  an  estimated  cost  of  $3,000,  is 
submitted. 

1 1  is  proposed  to  construct  a  circle  of  120  feet  in  diameter,  in  which  a 
circular  mound,  90  feet  in  diameter,  will  be  formed  around  the  pedestal 
of  the  statue,  the  circle  and  the  mpund  to  be  inclosed  with  a  dressed 
granite  curb.  There  will  be  raised  grass'  plats  and  a  small  circular 
mound  at  the  west  end  of  the  reservation,  planted  in  i)art  with  low- 
growing  flowering  shrubs,  forming  a  foreground  pf  pretty  parklets. 
The  entire  pavemeiit  within  and  around  the  reservation  is  designed  to 
be  of  one  character,  preferably  granolithic.  It  is  suggested  that  the 
prominent  location  of  this  reservation  on  one  of  the  principal  thorough- 
fares merits  the  highest  type  of  park  improvement,  not  only  to  be  in 
keeping  with  its  surroundings,  but  to  prove  an  attractive  ornament  to 
our  capital  city. 

/.  Reser ration  Xo.  3.2  (southeast  corner  of  Pennsylvania  avenue  and 
Fourteenth  street  N\V.). — This  reservation,  covering  an  area  of  10,270 
square  feet,  is  in  one  of  the  most  ]nominent  portions  of  the  city,  and  a 
plan  lit  an  estimated  cost  of  $5,000  is  submitted  for  its  improvement. 

It  is  contemplated  to  remove  the  old  soft  maple  trees  now  bordering 
this  small  ])ark  place  which  have  outlived  their  usefulness  and  have 
lost  their  ornamental  character;  to  raise  the  grade  in  the  center  about 
2.\  feet  above  the  ]U'esent  level,  and  to  slope  graduall}^  from  this  point 
to  the  margins  of  the  reservation;  to  construct  granite  boundary  wfil Is 
and  ornamental  i)iers,  coping,  wing  walls,  etc.,  as  shown  in  the  plan; 
to  inclose  the  reservation,  except  at  certain  entrances,  with  an  orna- 
mental stone  coping;  to  introduce  water  pipe;  to  construct  a  handsome 
fountain  with  basin  suitably  inclosed  wtth  an  ornamental  stone  coping, 
and  to  purchase  three  large  iron  vases  to  be  placed  at  walk  intersec- 
tions. 

It  is  also  proposed  to  constrnct  granolithic  paths  and  sidewalks. 

The  i)lantings  will  consist  of  flowering  shrubs  and  a  few  trees  of 
medinm-sizcd  growth  of  a  decidedly  ornamental  character. 

It  is  earnestly  hoped  that  funds  will  be  a])propriated  for  this  promi- 
nent local  itv. 

«;h()1'ni>s  noutii  and  .soitii  of  thk  exkcutivk  mansion. 

These  gronnds  include  those  within  the  iron  fences  north  and  south 
of  the  White  House,  together  with  the  entire  reservation  known  as 
President's  Park,  south  of  the  Wliite  House,  Trea^sury  Department, 
and  State,  War,  and  Navy  building,  north  of  B  street  and  between 
Fifteenth  and  Seventeenth  streets. 

Within  the  White  Mouse  grounds,  both  north  and  south,  the  entire 
park  has  been  maintained  in  excellent  condition;  lawns  have  been 
niown,  tlower  beds  planted  with  flowering  bulbs  and  with  summer  and 
autumn  flowering  and  foliage  ])lants;  trees  and  shrubs  have  been 
])runed,  and  fountains  repaired  and  planted  with  water  lilies  for  summer 
bloom. 

It  is  i)roposed  during  the  summer  of  1894  to  replace  the  uneven  worn 
down  old  flag  pavement  now  leading  from  the  Pennsylvania  avenue 
entrances  to  the  north  balcony  of  the  Executive  Mansion  with  a  grano- 
lithic pavement. 
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It  is  siigi»estod  that  the  okl  rubble  masonry  wall,  clipped  with  a 
worn-down  sandstone  eopin<?  and  surmounted  by  an  old  iron  railing, 
bounding  the  grounds  of  the  White  House  on  its  north  front  along  the 
princii)al  avenue  of  the  city,  shoukl  be  removed  and  give  place  to  a 
substantial  and  ornamental  structure  more  in  keeping  with  its  promi- 
nent location  and  surroundings.  For  many  years  it  bore  suitable  com- 
parison with  tlie  sidewalks  in  front  of  it  and  those  leading  to  the 
mansion,  l)ut  as  tlie  former  have  been  replaced  with  a  granolithic  pave- 
ment and  the  latter  will  be  replaced  in  a  similar  manner  this  summer, 
it  is  hoped  that  a  handsome  wall  with  an  ornamental  railing  will  soon 
be  authorized  on  the  north  side  of  the  mansion. 

The  south  gnmnds  of  the  mansion  should  be  highly  im])roved;  the 
high  mounds  should  be  graded  and  shaped;  the  gravel  walks  removed 
and  replaced  with  artificial  stone  or  granolithic  i)avements,  curbed,  and 
])rovided  with  ample  drainage  so  as  to  be  in  good  condition  for  travel 
at  all  seasons 5  the  northern  portion  of  the  grounds  outside  tlie  iron 
fence  fronting  the  State,  War,  and  Xavy  building  and  the  Treasury 
Departnu^ut,  should  be  highly  improved;  the  Treasury  J)ei)artment 
l)hotO;<>raph  ^'^allcry  and  greenhouses  should  be  removed;  bedding 
l)lanls  for  use  of  the  Treasury  Department  could  be  provided  at  the 
proi)agating  gardens  if  deemed  necessary. 

The  White  House  stable  should  be  moved  from  the  grounds  fronthig 
the  State  DepartnuMit,  where  it  is  manifestly  out  of  place,  and  the  park 
genc^rally  should  receive  such  further  imiu'ovement  as  is  needed,  by  the 
construction  of  asphalt  Malks  to  replace  the  gravel  walks  nowin  place; 
a<ldili<mal  walks  are  required  for  public  travel  through  these  grounds, 
increased  water  su])ply  for  irrigation,  and  increased  drainage  facilities. 

The  ])ortion  of  the  grounds  south  of  the  iron  fence,  covering  an  area 
of  about  82  actres,  and  heretofore  known  as  the  President's  Park,  have 
been  laaintainiHl  in  very  good  condition.  During  tlie  year  tho  main 
roads  have  been  repaired,  raked,  and  rolled  compactly,  using  for  this 
])ur|)os(»  about  400  cubic  yards  of  gravel;  the  roiuls  were  well  watered 
during  the  summer  season  to  keep  down  the  dust.  All  gutters,  drain- 
traps,  etc.,  were  kei)t  clean  and  in  good  order;  .'508  linear  feet  of  gut- 
tering was  relaid,  and  ,a  new  gutter  141  feet  long  by  2  feet  wide  was 
pla(;ed  where  the  main  roadway  leads  to  Fifteenth  street. 

The*  watchman's  lodge  at  the  corner  of  Seventeenth  and  1>  streets 
has  been  repaired. 

The  central  ])arade,  an  even,  unbroken  lawn  surface,  extending  over 
an  area  (►f  17  acies,  is  now  conct^bMl  to  be  one  of  the  chief  attractions 
of  the  President's  Park.  It  is  oval  in  form  and  is  surrounded  with  a 
smooth,  wide,  gravel  roadway,  which  has  recently  become  one  of  the 
l)iiiicil)al  drives  of  the  ('ai)ital. 

It  was  designed  l)y  the  celebrated  landscape  artistic  gardener,  A.  •!. 
Downing,  with  the  view  of  having  cm  the  ])ublic  grounds  an  open  ar(»a 
of  sulHicient  extent  for  military  evolutions,  parades,  reviews,  etc.,  ami 
1  (MiiM'stlv  hope  that  it  inav  never  be  disligured  with  structures  of  anv 
character. 

It  has  l)e<'n  frequently  used  for  drills  and  parades  by  our  citi/en 
soldiers  ami  by  visiting  military  companies  from  other  cities.  Some 
years  since  a  coin])etitive  drill  lasting  several  days  took  place  in  the 
])ai'k,  and  recently  the  ground  was  occupied  by  the  Orand  Army  of  the 
Iicpr))lic  in  their  memorable  reunion.  On  all  of  these  occasions  it  ha^ 
be«'n  apiJarenr  that  a  wi<le  walk  around  the  parade  W(mld  be  a  desir- 
able feature  and  aJford   sale  standing  room,  out  of  the  way  of  passing 
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veliicles,  for  spectators,  as  well  avS  a  path  for  pedestrians  visiting  the 
locality. 

With  this  object  in  view,  it  is  proposed  to  construct  an  asphalt  walk, 
15  feet  wide,  around  the  outer  portion  of  the  ellipse,  separating  it  from 
tlic  carriage  road  by  a  parkiug  30  feet  wide. 

The  American  elm  trees  now  bordering  the  parade  would  afford 
partial  shade  to  this  walk  as  well  as  to  the  roadway;  at  all  the  prin- 
cipal outlets  of  the  ])ark  to  surrounding  streets  wide  walk  openings 
won  hi  be  made  to  connect  with  the^o  roads,  and  walk  outlets  for  the 
convenience  of  the  jmblic. 

It  Is  estimated  that  the  approximate  cost  of  this  walk,  with  its 
ai)proaches,  necessary  drains,  draia  lodges,  etc.,  will  be  810,500. 

Its  construction  is  earnestly  recommended. 

WASHINGTON    MONCMENT    GROINDS. 

This  i)ark,  covering  an  area  of  about  78  acres,  is  the  site  of  the  Wash- 
ington Mcmument.  During  the  year  every  effort  has  been  made  to 
maintain  the  improved  portion  of  the  grounds  in  as  good  order  as  pos- 
sible and  to  continue  improvements  so  far  as  the  limited  funds  availa- 
ble would  permit. 

Lawns  have  been  frequently  mown  and  an  abundant  supply  of  hay 
secured  for  use  of  the  public  animals  belonging  to  the  office.  The  main 
roads  have  been  repaired,  raked,  and  rolled,  gutters  and  drain  traps 
cleaned  and  repaired,  flowerbeds  laid  out,  planted,  and  watered,  and  a 
lew  dead  trees  removed.  The  old  plank  walks  have  been  repaired  and 
2,S.J()  linear  feet  of  new  w\alks,  4  feet  wide,  have  been  laid  on  lines  of 
pedestrian  travel  leading  to  the  monument  and  across  the  reservation. 

Trespass  paths  have  been  plowed,  sown  with  rye  and  grass  seed,  and 
protected  with  stake  and  wire  fences,  aggregating  340  feet  in  length. 

At  the  crossing  of  Fifteenth  street,  just  east  of  the  propagating  gar- 
dens, a  stone  flagging  50  feet  in  length  was  laid,  backed  with  cobble- 
stone pavement,  and  the  cobblestone  gutter  repaired. 

By  the  act  of  Congress  approved  August  30, 1890,  the  officer  in  charge 
of  i>ublic  grounds  was  authorized  to  set  aside  a  portion  of  the  public 
grounds  for  a  children's  playground,  under  regulations  to  be  prescribed 
by  him.  The  southern  portion  of  this  park  was  at  once  set  aside  for 
this  ])urpose,  but  no  regulations  were  prescribed,  as  there  were  no  means 
of  carrying  them  out,  no  watchmen  or  policemen  having  been  author- 
ized, and  the  service  of  the  one  watchman  on  duty  at  the  monument 
being  needed  there  to  i)rotect  the  structure  from  acts  of  vandalism. 

Just  complaints  were  received  that  the  lawns  were  being  destroyed, 
t  rces  injured,  and  that  the  children's  playground  was  overrun  by  vicious 
iind  improper  persons;  this  office  has  been  requested  to  take  action  to 
relieve  the  grounds  of  such  characters  and  has  been  obliged  to  call  on 
tiie  District  police  for  assistance. 

To  i)rotect  the  improved  groun<ls  as  far  as  possible  and  to  prevent 
^serious  annoyance  to  those  enjoying  the  beauty  of  the  park,  the  i)lay- 
^rround  was  transferred  in  the  autumn  of  1893  to  the  site  between  I> 
>trcct  and  the  main  drive  north  of  the  monument;  this  plot  of  ground 
covers  an  area  of  about  8  acres  and  is  occupied  nearly  all  the  time  by 
nuMi  and  boys  playing  football  or  baseball. 

If  Congress  deems  it  best  to  extend  the  privileges  extended  by  the 
act  of  August  30,  1890,  then  rules  and  regulations  should  be  ])repared 
assigning  certain  grounds  lor  young  chihlren,  other  portions  for  base- 
ball, tennis,  football,  etc.,  and  there  should  be  regular  watchmen  on 


3276      REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 

duty  at  all  hours,  not  simply  for  eight  hours  of  the  day,  whose  duty 
should  bo  to  prevent  improper  characters  from  niterfering  with  the 
amusenuMits,  and  to  see  that  all  proper  regulations  are  thoroughly 
enforced. 

It  is  again  earnestly  recommended  that  the  electric-light  Bystem 
inaugurated  in  1S^\)  in  the  grounds  south  of  the  White  House  be 
extended  throughout  this  park;  there  is  now  no  method  of  artificial 
illumination  between  B  street  and  the  propagating  gardens  south  of 
the  monument,  between  Fourteenth  and  Seventeenth  streets,  and  in 
the  interest  of  morality  and  for  the  protection  of  persons  necessarily 
crossing  these  grounds  at  night,  lights  are  absolutely  necessary ;  an 
estinuite  for  electric  lights  is  submitted  with  this  repcul. 

A  complete  detaileil  statement  of  the  general  plan  of  improvement 
l)r()jocted  for  this  great  reservation  was  submitted  in  my  last  annual 
report. 

ruoMACATiNij  <;ari)KXs,  iN'ci.ri)iX(;  tiik  (iUKKXiiorsKs  ani>  ntrskry. 

Extensive  repairs  were  made  to  the  various  greenhouses  during  the 
year,  and  the  largo  and  valuable  collection  of  plants  was  maintained 
in  good  condition ;  the  superstructure  of  two  of  the  large  houses  was 
entirely  rebuilt,  and  that  of  two  others  removed,  the  sidewalls  raised, 
and  a  new  superstructure  erected,  making  a  single  house  of  the  two 
old  ones. 

All  furna<'es,  boilers,  Hues,  and  coal- cellars  were  cleaned,  hot  water 
pil)cs  repaired  and  i)acked  where  necessary,  and  new  piers  erected,  and 
400  feet  additional  of  i)ipe  ])laced  in  position  in  one  of  the  houses, 
hereafter  to  be  used  for  growing  troi)ical  plants.  The  construction  of 
an  additional  rosi^  house,  130  feet  long,  1*0  feet  Avide,  and  12  feet  6 
in<'hcs  high,  was  connnenccd  and  pushed  weW  forward  toward  comple- 
tion, the  work  being  <lon<'  by  the  regular  employes  when  they  could  l>e 
spared  from  their  otlicr  duties,  and  the  materials  used  being  mostly  old 
lumbei",  brick,  inm  i)ipe,  etc.,  which  had  accumulated  in  past  years  at 
tlie  storage  grounds.  A  large  amount  of  shelving  was  placed  in  jiosi- 
tion  in  the  autumn  for  use  in  lli(»  propagation  of  plants,  and  was  taken 
down  and  stored  in  tlie  spring,  when  tht^  plants  were  placed  in  the 
l)aiks. 

TIh^i  main  storelious(s  which  was  in  rather  a  dilapidati^d  condition, 
was  underpinned,  and  the  old  decayed  wooden  blocks  supporting  it 
wore  replaced  with  forty-thi'cc  brick  ])iers;  considerable  miscellaneous 
work  was  accomplished  in  constructing  and  rei>airing  cold  frames, 
wooden  shutteis  for  protecting  plants,  plant  tubs,  plant  boxes,  and 
shades. 

AlM)ut  -100.000  l)cdding  i)lants  of  ab;)ut  300  varieties  were  propagated 
for  s])rin,u'  ])laiiling  in  tlie  public  grounds,  and  i)articular  attention  was 
again  given  to  clirysanthemums  for  autumn  bloom;  in  the  autumn 
11,07s  ])lants,  consisting  of  roses,  smilax,  carnations,  heliotrope,  gera- 
niums, poinsettas,  ])ansi(»s,  candytuft,  etc.,  an<l  2li,i*r)0  bulbs,  consisting 
of  hyacinths,  trecsia,  lilies,  tulii)s,  narcissus,  and  lilies  of  the  valley, 
weie  plant(Ml  for  winter  forcing  and  early  spring  bloom;  about  GIKOOO 
bulbs  were  jilanted  in  tln^  i)ublic  i)arks  for  spring  bloom. 

The  nursery  grounds  wovq  maintained  in  good  condition;  roa<ls  and 
walks  were  raked,  repaired  and  rolled,  lawns  mown,  411  feet  of  gut- 
ters rei)aii-cd  and  drain  trai)s  cleaned:  all  shrubbery  was  luxtiierly 
trimmed  and  transplanted  where  necessary;  2oj3Si  cuttings  of  flower- 
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iiig  shrubs  were  set  out  iu  beds  and  1,520  trees  and  shrubs  were  lifted 
and  used  in  the  ornamentation  of  various  parks  throughout  the  city. 

In  the  spring  about  10,000  plants  and  8,000  bulbs  were  set  out  and 
about  00,000  bulbs  brought  in  from  the  parks,  were  planted  in  order  to 
ripen  for  next  season. 

The  iron  fence  around  the  nursery  was  painted. 

In  order  to  protect  the  greenhouses  and  storehouses  in  case  of  fire, 
524  feet  of  4-inch  pipe  was  placed  in  position  and  connected  with  the 
street  water  main,  and  5  fire  hydrants  were  erected. 

Extensive  improvements  can  well  be  made  at  these  gardens;  nearly 
500,000  plants  are  annually  propagated  at  the  greenhouses  for  use  in 
the  summer  and  autumn  decorations  of  the  public  parks ;  the  beautiful 
water  lilies  and  other  aquatic  plants  used  in  many  of  the  fountain 
basins  are  also  propagated  here. 

The  various  structures  are  serviceable  for  the^  purposes  for  which 
they  are  used,  and  have  been  mainly  erected  by  our  own  workmen  at 
comparatively  cheap  cost;  they  are  without  ornamentation  of  any 
kind,  and  are  maintained  in  repair  by  a  small  annual  appropriation  of 
$2,000.  The  buildings  should  be  increased  in  number;  a  large  palm 
house  and  a  subtropical  plant  house  are  especially  needed;  greenhouse 
pits  and  cold  frames  are  also  required  for  the  purpose  of  growing  hardy 
herbaceous  perennials,  no  plantings  of  which  of  any  magnitude  have 
as  yet  been  made  in  any  of  the  parks  or  other  public  gardens  in  Wash- 
ington. 

The  nursery  grounds  of  the  gardens,  exclusive  of  the  ground  occupied 
by  the  greenhouses,  storehouses,  sliedvS,  roads,  and  walks,  cover  an 
area  of  about  4  acres,  one-third  of  which  is  occu])ied  by  the  greenhouse 
plantings  for  stock  and  hardy  rose  grounds;  the  remaining  portion  is 
thickly  planted  with  young  trees  and  hardy  flowering  shrubs,  set  out  in 
rows  ready  for  transplanting  when  required;  this  area  is  not  sutticiently 
large  to  vsupply  the  tree  and  shrub  plantings  of  the  i)ark  extensions  of 
the  public  grounds,  and  purchases  are  made  of  tlie  varieties  and  charac- 
ter needed  from  commercial  nurseries,  and  wherever  they  can  be  found, 
to  supply  deficiencies.  It  is  hoi)ed  that  in  the  near  future,  when  the 
work  of  filling  the  Potomac  flats  near  t!ie  propagating  gardens  is  com- 
pleted, the  nursery  grounds  may  be  extended  so  as  to  furnish  abundant 
room  for  the  purposes  for  which  they  are  intended. 

I  am  frequently  in  receipt  of  requests  for  the  loan  of  plants  from  the 
gardens  for  the  use  of  churches,  fairs,  festivals,  etc.,  and  demands  are 
constantly  made  for  flowering  and  decorative  plants  for  private  pur- 
])Oses. 

1  have  been  obliged  to  decline  all  such  requests,  as  either  the  loan  or 
gift  of  any  plants  would  be  in  violation  of  the  following  extract  from' 
the  act  of  Congress  approved  June  20,  1878: 

Provided,  That  lioroaftcr  hucIi  trees,  8hriil>s,  autl  plaiitH  sbaU  bo  propagated  at  the 
greenhouses  ami  nursery  as  are  suitable  for  ])hinting  in  tho  public  reserv^ations,  to 
which  purpose  only  the  productions  of  the  greenhouses  and  nursery  shall  be  applied. 

After  the  annual  spring  planting  in  the  parks  is  completed  it  some- 
times happens  that  there  is  a  small  surplus  of  bedding  plants  on  hand. 
These  are  divided  among  such  public  reservations  or  institutions  as  the 
State,  War,  and  Navy  building,  Naval,  Providence,  Garfiehl,  Colum- 
bia, Freedmen's,  Homeopathic,  and  Children's,  hospitals,  police  and  fire 
dei)artments  and  or[)han  asylums.  After  these  are  su])plied,  should 
there  still  be  a  few  such  snr[)lns  plants  remaining,  they  are  given  to 
whoever  may  ask  for  them.  ' 


3278       REPORT    OF    THE    CHIEF    OP    ENGINEERS,  U.  S.  ARMT. 


SMITIISONIAX    IWKK    OUOUN'DS. 

This  large  reservation,  located  on  the  '•  Mall,"  nearly  midway  l)etweeu 
the  White  House  and  the  Capitol  and  between  the  business  sections  of 
North  and  South  Washington,  is  one  of  the  most  poimlar  park  resorts 
ot'tlie  eity.  It  contains  within  its  boundaries  the  Smithsonian  Institu- 
tion, the  National  Museum,  and  the  Army  Medical  Museum,  all  of  wliich 
attract  manv  visitors. 

The  area  of  tlic  ])ark  is  about  5S  acres,  the  greater  portion  of  which 
is  laid  out  in  hiwn  surfaces,  about  1)  acres  being  devoted  to  roads  and 
walks. 

During  the  year  the  improvements  have  been  continued  and  the 
])ark  maintained  in  good  order,  (rravel  roads  have  been  repaired, 
lawns  mown,  gutters  and  draintraps  cleaned,  trees  and  shrubs  pruned. 
About  -77  s([uare  yards  of  aspluilt  roadway  have  been  laid  ui>on  the 
gravel  roadway  northeast  of  tlie  ^Museum  building,  and  100  square 
yards  of  asj)lialt  foot  walks  laid  upon  paths  leading  toward  the 
MusiMiin.  Iiei)airs  covering  an  area  in  all  of  about  100  square  yards 
were  made  to  tl»e  asj)lialt  roadf^  constructed  in  former  years. 

A  stake  and  wiie  fence,  104  feet  long,  >vas  erected,  running  northeast 
from  the  northeast  corner  of  the  Museum  building,  to  prevent  trespass- 
ing over  the  hiwn. 

In  tlie  autumn  tlower  beds  w/u^e  |)hinted  with  about  1,000  bulbs, 
which  after  l)looming  in  tlie  spring  were  replaced  with  summer  deco- 
rative ])lants. 

Tlie  hiwn  surfaces  of  this  i)ark  need  renovation;  they  are  planted 
with  a  great  vari<»ty  of  detriduous  and  evergreen  trees,  many  of  them 
b(Mng  the  most  i)erf(H*t  of  tlieir  kind  in  the  ]>ark8  in  this  country. 

It  is  earnestly  hoped  that  the  entire  api)ropriatiou  requested  for  this 
l)ark  may  be  granted.  On  account  of  the  ccmstant  passage  of  teams, 
many  of  tlieni  heavily  laden,  over  the  gravel  roads  it  is  difUeult  to 
maintain  them  in  good  condition  during  the  winter  and  early  spring. 
About  eight  years  sinc(i  the  construction  of  asphalt  pavements  was 
con)nience<l  and  has  continued  from  year  to  year,  so  far  as  available 
funds  would  admit,  until  now,  out  of  an  area  of  about  45,000  square 
yards  of  road  and  Avalk  surfaces,  over  15,000  square  yainls  are  of 
asphalt. 

IIKNKY    AM)    SKATOX    I'AKKS. 

Tiies(»  (wo  i^arks  have  an  aggregate  area  of  about  34  acres,  mainly 
laid  out  in  lawn  surfaces,  the  planting  of  which  has  not  ns  yet  been 
eonipleted  :  about  .'5  acrc^s  only  are  <M)vered  by  gravel  roail  and  walk 
surfaces.  They  extend  from  the  Smithsonian  grounds  to  the  Bot-anical 
(lardens,  which  in  tlieir  turn  adjoin  the  United  States  Capitol  grounds, 
and  c<)mi)lete  the  chain  of  parks  extending  frrmi  the  Execmtive  Mansion 
to  the  Capitol. 

During  the  year  the  nmin  roadway  leadingfrom  Seventh  street acrosii 
the  l>riilge  and  on  to  Thiid  street  was  repaired,  raked,  and  rolled,  aboat 
UK)  cuhie  yards  of  gravel  being  used  for  this  purpose;  all  lawns  were 
mown  iVoni  time  t(^time,  roa<ls  and  walks  maintained  in  neat  condition, 
gutters  an<l  draintraps  cleaned,  a  few  dead  trees  removed,  lawns 
repaiie<l  where*  necessary,  trees  and  shrubs  pruned,  and  flower  beds 
plant(Ml;  llie  ini])rovem(»nt  of  the  large  mound,  constructed  some  years 
sinee  to  s(  r(»(Mi  the  Baltimore  and  Pofomac  de])ot  from  the  park,  was 
continued:  LM)0  linear  iW\   were  graded,  covered  with  soil,  sowu  with 


APPENDIX   C  C  C— PUBLIC    BUILDINGS   AND    GROUNDS.       3279 

^rass  seed,  planted  with  deciduous  evergreen  trees,  and  protected  at 
each  end  from  trespassers  by  stake  and  wire  fences. 

The  violent  storms  on  the  nights  of  August  28,  1S93,  and  February 
25,  1894,  did  considerable  damage  to  the  trees,  shrubs,  and  flower  beds 
iu  Smithsonian,  Henry,  and  Seaton  parks,  necessitating  the-removal  of 
27  cart  loads  of  broken  limbs,  brush,  etc.,  after  the  storm  of  August  28. 

KESKKVATIONS    N'OKTII    OF    PKXNSYLVAXIA    AVENUE    AND    WEST   OF    CAPITOL. 

This  division  of  the  city  embraces  all  the  public  reservations  located 
between  1^'irst  and  Twenty-eighth  streets  west  and  B  street  and  Florida 
avenue  north,  the  majority  of  which  are  in  an  advanced  condition  of 
improvement,  and  require  the  constant  attention  of  a  force  of  skilled 
laborers  employed  for  their  proper  maintenance. 

It  includes  the  highly  improved  parks  known  as  Washington  Circle, 
liawlins  Square,  Du  Pont  Circle,  Scott  Circle,  Lafayette  Square,  Frank- 
lin Scpiare,  Farragut  Square,  McPherson  Square,  Mount  Vernon 
Square,  Iowa  Circle,  Thomas  Circle,  Judiciary  Square,  and  a  number  of 
other  smaller  but  highly  improved  reservations.  During  the  yefir  lawns 
liavo  been  i)roperly  mown,  seeded  down,  or  sodded  where  winterkilled, 
watered  during  the  dry  season,  and  their  margins  edged  and  trimmed; 
the  gutters  and  drain  lodges  have  been  cleaned ;  trees  and  shrubs  have 
been  pruned  and  cultivated,  and  the  young  trees  and  shrubs  and  flower 
beds  watered  during  dry  season;  new  trees  and  shrubs  were  planted, 
and  beds  of  ornamental  foliage,  flowering  and  tropical  plants  set  out; 
snow  and  ice  removed  from  paths  through  and  around  the  parks  during 
the  winter.  This  is  a  part  of  the  regular  annual  work  necessarily  men- 
tioned in  the  reports. 

The  asphalt  walks  in  Lafayette,  Franklin,  and  Farragut  squares  were 
repaired  and  resurfaced  over  an  area  of  403  square  yards;  in  Judiciary 
Square  48  square  yards  of  new  asi^halt  roadway  and  109  square  yards 
of  new  walks  were  laid;  all  the  gravel  roads  and  paths  in  all  reserva- 
tions were  repaired  and  maintained  in  good  order.  All  vases  were 
tilled  with  handsome  plants,  and  water  lilies  were  planted,  and  gold- 
fish placed  in  fountain  basins. 

In  Lafayette  Square  the  drainage  system  was  improved,  anew  gravel 
j>ath  was  constructed  east  of  the  lodge,  and  a  group  of  evergreens 
planted  on  the  foundation  originally  intended  for  the  Lafayette  statue; 
tliis  group  consisted  of  94  evergreen  trees  and  175  yucca  plants;  5  old 
and  unsightly  trees  were  removed  from  the  park. 

In  Franklin  Square  8  unsightly  trees  were  removed,  a  privet  hedge 
planted  on  the  east  and  west  sides  of  the  lodge,  and  153  feet  of  blue- 
stone  flagging,  4  feet  wide,  laid  from  the  main  path  to  the  doors  of  the 
lodge. 

In  Judiciary  Square  portions  of  the  main  gravel  roads  were  resur- 
faced with  about  300  cubic  yards  of  gravel,  a  granite  block  apron  was 
laid  at  the  entrance  at  Fourth  and  E  streets,  377  shrubs  and  100  yuc- 
cas were  planted,  and  7  unsightly  trees  and  shrubs  were  removed. 

hi  I)u  Pont  Circle  the  asphalt  patlis  were  repaire<l  with  Portland 
roment,  tlie  pedestal  of  the  Du  Pont  statue  pointed  with  cement,  and 
tilt'  steps  blading  thereto  reset. 

Reservation  No.  29,  on  north  side  of  Pennsylvania  avenue,  between 
Twentieth  and  Twenty-first  streets,  was  properly  graded,  seeded,  and 
smbled  where  necessary,  a  llower  bed  laid  out  and  planted,  trees  and 
shrubs  planted,  the  reservation  inclosed  with  a  post  and  chain  fence, 
and  the  brick  sidewalks  repaired.     The  walks  were  repaired  and  new 
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gutters  constnicted  in  liescrvatioii  !No.  28,  on  the  south  side  of  Penn- 
sylvania avenue,  between  Twentieth  and  Twenty-first  streets. 

In  Washinf»:ton  Circle  the  gravel  walks  were  repaired,  the  drainage 
improved,  a  new  gutter,  41  feet  long,  constructed,  and  171  shmbs  set 
out. 

In  the  autumn  of  1803,  34  flowerbeds  were  prepared  and  planted  in 
the  various  parks  with  spring-tlowering  bulbs;  41,745  bulbs,  consist- 
ing of  hyacinths,  tulips,  crocuses,  etc.,  were  used  for  this  purpose;  15 
tlower  beds  were  lilled  with  chrysanthemums,  which  bloomed  during 
the  late  autumn.  In  the  spring  of  1804, 110  flower  beds  were  filled  with 
flowering  and  foliage  ])lants  for  summer  decoration. 

A  number  of  shrubs  were  set  out  and  a  flower  bed  prepared  and 
l)lanted  in  the  grounds  attache<l  to  the  Department  of  Justice. 

In  Scott  Circle  and  adjacent  reservations  three  dwarf  trees  whicli  had 
become  unsightly  were  removed,  and  the  statue  of  Gen.  Scott,  which 
was  found  to  be  slightly  out  of  ])osition,  was  properly  place<i  and  secured 
to  the  ])edestal  with  bronze  bolts. 

The  violent  storms  of  August  28,  1803,  and  February  25,  1894,  did 
considerable  damage  to  the  trees  i.nd  shrubs  in  this  section  and  neces- 
sitated the  removal  of  several  large  and  valuable  trees  that  had  been  80 
badly  injured  as  to  render  tlieni  useless. 

Much  work  is  still  re([uired  in  this  beautiful  section  of  the  city;  the 
parks  should  all  be  surrounded  by  granite  curbings;  all  walks  and  roads 
should  be  of  asphalt;  the  roads  should  have  curbings  and  bo  properly 
drained;  this  is  particularly  true  of  Judiciary  Park,  wiiich  covers  an 
area  of  about  20  acres,  and  the  gravel  roads  of  which  are  almost  ab 
murh  traveletl  as  those  of  the  adjacent  streets  and  equally  subject  to 
wear  from  heavily  loaded  teams,  rendering  it  very  diilicult  to  maintain 
them  in  good  condition  for  travel  during  the  winter.  The  first  cost  of 
asphalt  roads  and  granite  (turbings  would  of  course  bo  approximately 
laig(\  but  the  subsc(|n(*-nt  saving  in  the  cost  of  their  maintenance  wouUl 
in  the  cours(»  ola  fi*w  years  more  than  compensate  for  the  original  out- 
lav. 

In  all  th(^  parks  IIk^  lawn,  tree,  and  shrub  plantings  should  be  well 
can'd  for  and  maintainiMl  in  the  highest  degree  of  excellenc^i.  This  will 
necessitate  from  time  to  time  not  only  considerable  trimming  but  the 
removal  of  occasional  tiecs  and  shrubs  where  too  thickly  planted,  to 
secure  fntui'c  benefits  not  api)arent  to  the  casfiml  observer. 

i:r.si.i:vATn>.\.s  ka>t  anu  .sotth  or  <  apitoi.. 

This  division  of  tlnM'ity  includes  Avithin  its  limits  the  highly  improved 
res(»rvations  known  as  Lincoln,  (iarHeld,  Folger,  Stanton,  and  Marion 
l>arks. 

1  n  all  of  thes(»  reservations  as  well  as  in  a  number  of  smaller  improved 
l)nrks,  the  lawns  w(Me  mown  and  s(»e<led  or  sodded  where  winterkilled; 
all  ro,ids  and  i^aths  were  raked,  repaired,  and  rolled,  trees  and  Hlirubs 
pruned  and  wat(»red,  tlower  beds  planted,  and  during  the  winter  snow 
an<l  ice  remov(Ml  from  ])aths. 

In  (rartield  Park  th(>  im])rovement  of  the  drainage  system  was  con- 
tinued by  laying  1,520  linear  feet  of  cobblestone  gutters  and  placing 
(}.*>  feet  of  4  inch  drain  i)ii)e  in  trenches  opened  for  that  imrpose. 

In  Stanton  Park  the  drainage  frcnn  the  fountains  which  had  become 
dogged  was  improved  by  laying  S4  feet  of  (J-inch  terracotta  pi|>e. 

The  fountains  wen'  repaired,  put  in  good  order  in  Lincoln,  Stanton, 
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and  Folger  parks,  and  water  lilies  placed  in  the  fonntain  basins  in  Stan- 
ton and  Folger  squares. 

Repairs  were  made  to  the  lodge  in  Lincoln  Park,  including  the 
plumbing. 

In  the  autumn  of  1893, 10  flower  beds  were  planted  with  22,182  spring- 
flowering  bulbs,  consisting  of  hyacinths,  tulips,  crocuses,  and  scillas, 
and  in  the  late  spring  of  1894,  44  flower  beds  were  filled  with  flowering 
and  foliage  plants;  the  large  vase  in  Marion  Si^uare  was  tilled  with 
tropical  and  flowering  plants. 

Minor  improvements  were  made  to  a  number  of  smaller  reservations 
throughout  this  section  of  the  city. 

The  final  improvements  projected  for  Gartield  Park,  covering  an  area 
of  about  24  acres,  are  nearing  completion.  The  main  gravel  road 
through  this  park  leading  to  Virginia  avenue  is  used  as  a  thoroughfare 
for  heavy  teams  which  renders  it  difficult  to  maintain  it  in  good  condi- 
tion during  the  winter  season. 

It  is  regretted  that  the  reduced  appropriations  will  prevent  the  con- 
tinuance of  any  extensive  improvements,  the  amount  available  being 
not  more  than  sufficient  to  maintain  in  good  order  the  roads,  walks, 
gutters,  drains,  lawn  surfaces,  trees,  shrul)s,  and  other  improvements. 

Stanton,  Folger,  and  Marion  parks  are  higldy  improved,  planted  with 
<-lM)ice  specimens  of  trees  and  shrubs  and  laid  out  with  gravel  paths. 
There  are  fountains  in  Stanton  and  Folg(T  parks,  and  Stanton  Park 
contains  the  bronze  equestrian  statue  of  Gen.  Greene.  The  gravel 
walks  in  these  reservations  should  be  covered  with  asphalt. 

In  addition  to  these  parks  there  are  28  small  public  spaces  which 
have  been  partly  improved  and  planted  and  about  100  shnilar  spaces  at 
tlie  intersections  of  streets  and  avenues  yet  unimproved. 

The  increased  j)rosperity  of  this  section  of  our  city  and  the  large 
number  of  private  improvements  in  progress  demand  that  still  more 
attention  be  given  to  beautifying  the  public  spaces,  and  increased 
appropriations  are  earnestly  recommended  for  this  purpose. 

8ETTKKS,    TOOLS,    MANTKE,    CONSTRUCTION    AND    RKl'AIR  OF  POST  AND  CHAIN  FENCES, 

AND    UKMOVINCi    SNOW    AND    ICE. 

Repairs  were  made  to  the  park  settees  so  far  as  funds  would  admit; 
515  settees  were  repaired  and  about  GOO  painted.  A  large  numberof 
sottees  now  on  hand  require  imme<liate  repair  and  the  appropriation 
for  ISJKj  will  be  used  for  this  purpose. 

Hepairs  were  made  to  lawn-mowers,  wheelbarrows,  and  miscellaneous 
tools;  edge  tools  were  sharpened  and  put  in  good  order,  and  new  tools 
purchased  from  time  to  time  when  necessary. 

AlK)ut  1)00  cubic  yards  of  manure,  800  cubic  yards  of  soil,  and  163 
cnbic  yards  of  potting  sod  were  purchased. 

About  2,(K)0  cubic  yards  of  compost  were  prepared  and  used  in  top 
dressing  tlie  lawns  of  various  parks,  in  mulching  trees  and  shrubs,  and 
oiiricliing  flower  beds;  potting  compost  was  also  made  for  use  in  grow- 
ing plants  in  the  greenhouses. 

An  iron  post-and-chain  fence  was  placed  around  Keservation  No.  29, 
on  Pennsylvania  avenue  between  Twentieth  and  Twenty- first  streets, 
and  rei)airs  were  made  to  a  number  of  post-and-chain  fences  where 
necessary. 

A  large  number  of  iron  post  caps  which  had  been  broken  or  stolen 
by  mischievous  boys  were  replaced  witli  new  caps. 

*  Tlie  snow  and  ice  were  promptly  removed  from  the  paths  and  side- 
walks through  and  around  various  reservations. 

ENO  94 20G 
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Fortunately  the  winter  of  181)3-'()1:  was  not  severe  and  the  entire 
appropriation  was  not  expended.  Usually  the  amount  appropriated  is 
not  sutlicient,  and  durin«jrtlie  winter  of  1892-'93  the  funds  available  for 
this  work  were  exhausted  by  February  18. 

The  lengtli  and  area  of  the  sidewalks  through  and  around  the  varions 
reservations  cover  a  total  distance  of  IM)  miles  and  an  area  of  42  acred. 
it  is  earnestly  urji^ed  that  the  sum  of  $1,500  may  be  appropriated  fi»r 
the  next  liscal  year.  Should  the  Avinter  be  so  mild  that  the  whole  snm 
will  not  l)e  needed,  any  remaining  balance  will  be  turned  into  the 
Treasurv. 

ft. 

TiiK  sim:in<;  srppLvixc.  Tin:  capitol  with  drinking  watkr. 

This  spring,  located  within  the  limits  of  the  new  reservoir  near  the 
Soldiers'  Home,  and  which  supplies  the  (^ai)itol  building,  is  prononncod 
by  skilled  exi)ei'ts,  after  careful  analysis,  to  furnish  by  far  the  purest 
water  we  have  in  this  city. 

It  was  ])urcliased  by  the  United  States  from  Mr.  John  A.  SiuiUi, 
November  20,  1833,  for  the  sum  of  §3,150,  and  at  a  later  date  by  deed 
of  October  20,  1830,  tlie  ITnited  States,  for  the  sum  of  85,000,  acquired 
title  to  an  acre  of  ground  around  the  spring,  together  with  the  water 
liowing,  or  to  How,  through  i)art  of  Mr.  Smith's  farm  by  two  covered 
drains. 

By  deeds  dated  September  20,  1833,  January  29,  1834,  and  February 
22,  i8:U,  for  the  total  sum  of  81,450,  the  United  States  obtained  the 
right  of  way  for  a  i)ipe  line  through  certain  private  property,  from 
Messrs.  James,  David,  and  James  Moore,  jr.,  George  Beall,  and  Eliza- 
beth Dun  lop. 

It  is  believed  that  the  pipe  has  been  tapped  during  past  years  by 
unautliorizcd  parties,  and  (tan^Tul  and  accurate  observations  weretakeu 
Ironi  time  to  time  during  the  present  year  to  determine  the  inflow  at 
the  spring  and  the  discharge  at  the  Capitol.  The  result  shows  that 
while  the  intlow  averages  520  gallons  ])er  h(mr,  the  discharge  at  the 
Capitol  averages  only  480  gallons  per  hour,  showing  a  clear  loss  of  4G 
gallons  per  hour  between  the  spring  and  the  Capitol.  This  x>ossibly  may 
arise  fronj  leakage  of  pipes  aloirg  the  line,  but  it  is  highly  probable  that 
the  i>ipe  has  been  tapped,  for  there  are  occasions  when,  with  a  full 
head  of  water  entering  at  the  spring,  for  short  i^eriods,  there  is  no  dis- 
charge at  the  (■a])itol. 

The  line  of  pi])e  extends  from  the  spring  house  along  the  bottom  of  a 
former  ravine  to  a  stopcock  near  Florida  avenue  (formerly  Boundary 
street),  a  distance  of  abcmt  5,000  feet;  from  thence  it  runs  down  Flor- 
ida avenue  to  North  Caj)itol  street  and  thence  to  the  Capitol,  a  dis- 
tance of  about  8,()00  feet,  making  a  total  length  of  13,600  feet  of  pipe; 
0-inch  heavy-i)i'essure  pii)e  for  the  remainder,  the  greater  i)ortion  of 
which  was  laid  over  fifty  years  ago;  the  fall  between  the  spring  hooae 
and  the  Capitol  is  .*>5  feet. 

From  time  to  time  during  the  past  twenty  years,  when  leaks  have 
been  discovered  and  the  pipe  laid  bare  lor  repairs,  it  has  beeu  foand 
to  be  in  excelliMit  coiulition  and  but  slightly  corroded  inside.  This  was 
found  to  be  the  case  when  work  upon  the  embankment  of  the  new 
reservoir  was  conimenced.  The  section  of  the  pipe  which  is  now  under 
the  (embankment  was  uncovered  for  the  purpose  of  replacing  it  with 
new  materials,  but  it  wiis  found  to  be  quite  as  good  as  new  and  was 
sim])ly  encased  in  cement  cimcrete. 

The  excellent  condition  of  this  ])iiw  is,  doubtless,  to  a  great  extent 
due  to  the  imrity  of  the  si)ring  water. 
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From  the  spring  house  the  pipe  was  originally  hiid  along  the  bottom 
of  11  ravine  which  formerly  extended  to  Florida  avenue,  but  which  now 
exists  only^ in  part,  having  been  completely  filled  in  the  section  near 
the  avenue*  New  streets  have  been  laid  out  and  houses  erected  between 
S  street  extended  and  Florida  avenue,  and  in  some  i>laces  the  pipe  is 
now  over  20  feet  under  ground. 

Some  of  the  owners  of  the  land  appear  to  have  known  that  the 
United  States  had  a  certain  right  of  way  in  the  vicinity,  but  being 
uncertain  as  to  its  exact  location,  have  made  provision  in  deeds  trans- 
ferring ])roperty  that  the  sale  was  subject  to  the  right  of  way  granted 
the  United  States,  if  said  right  of  way  passed  through  the  lot  trans- 
ferred. 

If  this  spring-water  supply  to  the  Capitol  is  regarded  to  be  of  suffi- 
cient vahie  to  be  continued,  it  is  very  evident  that  some  action  must 
bo  taken  .at  an  early  day  to  divert  the  i^ipe  line  from  the  part  of  the 
ravine  not  yet  filled  to  the  nearest  new  street  running  north  and  south 
to  Florida  avenue,  otherwise  it  is  a  mere  question  of  time  when  at 
some  deep  point  in  the  heavy  filling  a  serious  leak  may  occur  which 
will  find  an  outlet  in  some  adjacent  sewer  and  the  supply  at  the  Capi- 
tol will  cease.  Such  a  leak  could  not  easily  be  discovered,  and  if  dis- 
covered could  not  be  easily  repaired. 

It  has  been  found  that  the  pipe  at  V  street  extended  is  only  12  feet 
below  grade,  and  it  is  recommended  that  the  line  be  diverted  at  the 
manhole  on  V  street  through  that  street  to  First  street,  thence  down 
First  street  to  Florida  avenue,  thence  along  Florida  avenue  to  North 
Capitol  street;  it  is  further  recommended  that  the  section  of  the  pipe 
from  V  street  to  the  new  reservoir  be  encased  in  Portland  cement  con- 
crete, as  was  done  to  the  portion  under  the  reservoir  embankment.  In 
the  near  future  this  section  will  be  buried  out  of  reach  when  the  por- 
tion of  the  ravine  is  filled  to  the  grade  of  adjacent  streets;  houses  will 
be  erected  over  it  and  it  will  be  almost  impossible  to  reach  it.  If  encased 
in  concrete,  it  will  pra<;tically  last  for  an  indefinite  period,  for  should 
the  iron  fail,  the  artificial  stone  coating  would  be  a  permanent  channel 
to  V  street;  the  length  thus  to  be  encased  woidd  be  about  1,200  feet. 

The  length  of  the  new  i)ii)e  required  along  V  street.  First  street,  and 
Florida  iivenue  would  be  about  3,500  feet. 

It  is  further  recommended  that  the  entire  line  along  North  Capitol 
street  shall  be  uncovered,  so  that  the  i)ipe  may  be  carefully  inspected, 
repairs  made  if  necessary,  the  section  under  the  tracks  of  the  Baltimore 
and  Ohio  Railroad  encased  in  Portland  cement  concrete,  and  any 
unauthorized  pipes  along  the  route  disconnected. 

The  cost  of  the  work  suggested  is  estimated  at  810,000. 

In  the  future  there  Avill  be  another  serious  problem  to  solve  in  pre- 
serving this  spring-water  supply  to  the  Capitol  should  the  new  reser- 
voir be  used  as  a  settling  reservoir.  The  spring  house  will  have  to  be 
encased  with  a  Avater- tight  wall  to  extend  above  the  water  line  of  the 
reservoir,  and  measures  must  be  taken  to  prevent  the  Potomac  Avater 
from  mingling  with  that  of  the  springs;  it  is  believed  that  this  can  be 
accomplished. 

W'ATF.i:   ril'ES   AND   TIRE  PLUGS  AXD   CAUK    AND   IIKPAIU  OF  FOUNTAINS  IN  THE   PARKS 

AXI>   RF.SKUVATIOXS. 

Repairs  have  been  made  to  the  water  pipes  and  valves  from  time  to 
time,  when  necessary.  In  the  autumn  water  was  shut  off  from  the  vari- 
ous parks,  and  the  hose  valves  removed  and  stored  at  the  nursery 
grounds;  in  the  spring  these  valves  were  replaced  in  the  ])arks. 
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At  the  propagating  gardens,  for  the  protection  of  the  valaable  green- 
houses from  iire,  524  feet  of  4-inch  pressure  pipe  was  hiid  and  couuected 
with  the  street  main,  and  five  fire  hydrants  were  phiced  in  position. 

In  tlie  grounds  south  of* the  Executive  Mansion,  the  water  pipe  was 
extended  112  feet  to  the  storage  grounds  at  corner  of  Seventeenth  and  B 
streets,  ill  order  to  be  avaihible  at  the  compost  grounds. 

There  are  liii  fountains  with  basins  in  charge  of  this  office,  located  as 

>I1  '  -------  -     - 

Sqi , ,         , , , , 

reservations  at  Massachusetts  avenue  and  Twentietli  street,  Kew  York 
avenue  and  Third  street,  Pennsylvania  avenue  and  Ninth  street,  Penn- 
sylvania avenue  and  Thirteentli  street,  Pennsylvania  avenue  and  Nine- 
teenth street,  Pennsylvania  avenue  and  Twenty-first  street,  Pennsyl- 
vania avenue  and  Twenty-eighth  street,  and  Delaware  avenue  and  First 
street  TL 

With  a  few  exeejJtions  the  Jets  are  of  a  very  simple  character. 

Tlien^  are  21  drinking  f<)U]itains  in  the  various  parks;  these  were 
retailed  where  neccssai y,  i)]'()perly  painted,  and  cups  and  chains 
renewed.  The  fountain  basins  were  i)roperly  cleaned  and  thoroughly 
rejjaired  before  water  was  turned  on  in  the  spring;  the  largo  fountains 
in  ]\lount  Vernon  tScjuare,  at  the  corner  of  Pennsylvania  avenue  and 
Ninth  street,  an<l  at  the  corner  of  Pennsylvania  avenue  and  Twenty- 
eighth  street  were  scrapt^l  and  painted. 

In  the  autumn  the  water  was  turned  oft*  in  the  fountains,  the  jets 
removed  and  stored  at  th(»  nursery  shops;  these*  jets  were  repaired 
wh(M'e  u<M*essary  during  tin*  winter  and  rejdaced  upon  the  fountains  in 
the  spring. 

rAiNTiN<i  WATriiMKN's  loi)«;ks,  ii:on'  fkncks.  vasks,  lamps,  am>  lamp-posts. 

There  are  U  wat(?hmen\s  lodges,  4(Ki  lamps,  18  va«es,  a  large  number 
of  i)ost-and-chain  fences,  the  liigh  iron  feiu'cs  around  the  Executive 
Mansion,  and  the  iron  fence  around  the  greenhouses  and  nurseries  under 
charge  of  this  olliee. 

I'oi*  painting  all  of  tliese  tin*  sum  of  8''><H)  was  ai>propriateil  for  the 
l)r(\s(»nt  fisral  year ;  the  result  was  that  much  necessary  work  wa^  omitted. 

It  is  earnestly  recommended  tlnit  the  sum  of  81,o(M)  be  appropriated 
for  this  woi'k  during  the  next  fiseal  year.  During  the  past  year  the 
following  have  be(»n  ]>ainted:  Tlu»  watchmen's  lodges  at  Waslungton 
(.'ircle,  Lafayette  Scpiare,  Franklin  S(|uare,  Seaton  Park,  Smithsonian 
i\\i'k,  and  Lincoln  Park:  tlu*  i)ost-and-ehain  fences  at  Judiciary  Park, 
Sniithso]iian  Piiik,  and  !.*>  sjnalhT  r(»servations,  covering  in  all  1,008 
])()sts  with  the  necessary  chain;  the  iron  railing  around  the  Lincoln 
statucuiear  City  Hall;  the  lam])s  and  i>osts  upon  the  balconies  and  in 
tlM^  groun<ls  of  the  l^xecutive  Mansion;  122  lam])S  and  posts  and  20 
drinking  f^juntains  in  various  resei'vations. 

Th(»  rcnmindci*  ot"  the  lodges,  lamp  ])osts,  vases,  ])08t-and-cliain  and 
lii"h  iron  fcn«'es  will  be  ])ainted  duiing  the  iiscal  year  lS?)4-'95  if  funds 
are  nvailable.  This  ])ainting  Ix^'omes  necessary  annually,  in  order  to 
assist  in  maintaining  the  beauty  and  n(*atn<'ss  of  the  i)ark8. 

i.KiiniNc    Tin:  crisi  i<-  (;Kt)rxi>s. 


The  usual  jiKention  ha-;  be<'n  ])aid  to  the  gas  hunps  in  the  varioQS 
])arks  during  the  year,  an<l  the  lanterns  nniintained  in  as  good  repair 
as  ])ossible. 
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The  grounds  immediately  south  of  the  P^xecutivc  Mansion  are  illum- 
inated by  arc  electric  lights. 

There  are  406  ordinary  gas  lamps  with  455  burners  and  2  arc  gas 
lamps  belonging  to  this  department.  Of  this  number  during  the  year 
52  burners  in  lanters  on  the  sidewalks,  outside  the  reservations,  have 
been  lighted  at  the  expense  of  the  District  government.  The  number 
of  lamps  not  connected  with  meters,  lighted  during  the  year  and  paid 
for  by  this  department,  was  as  follows: 

Single  biirnere. 

Jiilv  1, 1893.  to  June  19,1894 261 

Jiiile20, 1894,  to  Juno  30, 1894 301 

Each  of  these  lamps  burned  about  3,000  hours  and  consumed  about 
18,000  cubic  feet  of  gas.  In  addition  to  these  there  are  71  burners 
within  the  Executive  Mansion  grounds  connected  with  the  meters  of 
the  man.sion. 

It  is  earnestly  recommended  that  the  system  of  electric  lights  now 
in  oi)eration  upon  many  of  the  streets  and  avenues  of  the  city  of 
Washington  be  gradually  extended  to  the  public  grounds.  With  the 
gas  lamps  now  in  use  in  the  parks  the  illumination  is  far  from  satis- 
factory, and  in  the  interest  of  morality,  as  well  as  the  welfare  of  those 
visiting  and  i)assing  through  the  parks  after  dark,  it  is  desired  to  make 
them  as  brilliant  as  possible  at  night. 

Ivstimates  are  submitted  with  this  report  for  arc  electric  lights  in 
Lafayette,  Franklin,  and  the  Monument  parks.  In  the  future  the  sys- 
tem can  be  extended  to  tlie  Smithsonian  and  the  other  parks  on  the 
^Olall." 

TKLEGRAPH    CONNECTING    THE    (  APITOL     WITH     THE    DEPARTMENTS 

AND   GOVERNMENT    PRINTING   OFFK^E. 

The  telegiaph  lines  now  under  control  of  this  othce  are  as  follows: 

The  line  of  overhead  wires  consists  of  78  poles,  covering  a  distance 
of  about  3J  miles,  with  a  length  of  about  8  miles  of  wire.  This  line, 
starting  from  the  State,  War,  and  Xavy  Building,  runs  to  the  Executive 
Man:  ion,  thence  to  the  Treasury  Department,  thence  to  G  street,  thence 
to  Eighth  street,  thence  to  H  street,  thence  to  North  Capitol  street,  and 
tlien<e  to  the  Capitol.  Connected  with  it  is  one  running  from  the 
Treasury  Department  along  Fourteenth  street  to  the  Bureau  of  Engrav- 
ing and  Printing,  and  one  down  Fifth  street  to  the  Pension  Building. 

There  is  about  500  feet  of  13  ccmduclor  Patterson  cable  running  from 
the  cable  pole  in  the  Capitol  grounds  into  the  basement  of  the  Senate, 
and  2.")0  feet  of  L'0-conductor  cable  running  from  the  cable  pole  on  the 
corner  of  Seventeenth  and  G  streets  into  the  State,  War,  and  Navy 
Building. 

The  underground  cable  laid  by  the  Standard  I'nderground  Cable 
Comjiany  of  Pittsburg,  in  October,  1883,  under  permit  granted  for 
experimental  pnr])oses,  and  afterwards  i>urchased  by  the  Government 
in  accordance  with  an  act  of  Congress,  has  been  useless  for  telegraphic 
operations  since  the  winter  of  18U1-'1>2,  owing  to  the  manner  in  which 
it  was  laid,  being  without  any  protection  from  the  i)icks,  etc.,  of  work- 
nien  in  the  streets.  The  cable  was  laid  about  12  or  J.")  inches  below  the 
snrtace  of  the  ground  in  a  wooden  box  lilled  with  sand.  After  two 
or  three  years  the  boxing  dectayed  and  was  no  longer  a  protection. 
When  a  workman  began  to  dig  up  the  streets  and  stuck  a  i>ick  into  the 
cable  it  was  quickly  covered  u])  without  giving  notice  of  the  damage 
clone,  and  soon  the  dampness  would  show  the  defect.     As  there  were 
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110  maiilioUis  for  testing:,  it  was  impossible  to  discover  tlio  fault  witbont 
(lig«j;;iiig  up  tlic  streets  Jit  considerable  expense.  The  uudergroimd 
line  was  therelbro  jibandoned. 

J)iiriii;»:  the  5)ast  year  tlie  main  battery  in  this  otiiro  and  the  lociil 
batteries  and  instrunien-ts  in  the  various  Dei>artinents  liavo  been  niaiu- 
tain(»d  in  ^ood  condition.  Obstructions  of  all  kinds  were  removed 
from  tlie  overhead  lines  as  soon  as  possible  and  all  breaks  repaired. 
The  entire  line  was  carefully  examined,  3  decayed  poles  replaced  Avitli 
new  ones,  new  ci'oss-arnis.  i)ut  up,  and  slack  wire  cut  out. 

About  4  miles  of  old  wire  was  removed  and  replaced  with  new  Xo.  12 
<jalvanized-iron  wire  and  Xo.  12  copper  conductor  weatlieii>roof  wire. 
Tills  weatherproof  wii'o  was  run  through  trees  along  the  line,  and  was 
most  useful  during  the  past  winter. 

The  telegrai)h  oilice  of  the  U.  S.  Senate  was  moved  from  the  Secre- 
tary's ortice  to  the  Senate  reception  ro(mi,  and  the  telegraph  office  of 
the. House  of  Iteiaesentatives  was  moved  from  the  nmiu  comdortotUe 
lobby. 

The  ^Marine  IIos])ital  branch  of  the  Treasury  Department,  located  on 
the  corner  of  New  .Jersey  avenue  and  I)  street  SK.,  was  con  nee  teil  with 
the  line  during  the  year. 

Attention  is  again  respectfully  invited  to  the  fact  that  it  is  becoming 
more  and  moredillicult  to  operate  the  overhead  telegrapli  system  owing 
to  the  growth  of  trees  along  tlie  line  which  interrupt  the  electric  cur- 
rents, especially  during  wet  and  windy  weather. 

The  necessity  for  either  replacing  the  i)resent  poles  with  taller  ones 
or  constructing  a  system  of  underground  cable  is  so  apparent  a^ 
scarcely  to  need  argument  in  its  favor.  1  submit  two  estimates,  the 
one  for  the  underground  cable,  amounting  to  825,000,  the  other  for 
high  poles,  amounting  to  §1,000. 

Should  the  high  overhead  i)lan  be  adoi)ted  by  Congress,  authority 
should  ap])ear  in  the  law  making  the  appropriation  to-continue  the  line 
on  the  south  side  of  U  street,  beiween  Ninth  and  Eleventh  streets 
NW.  At  present  the  line  crosses  to  the  north  side  of  the  street  at 
Eleventh  and  (r  and  continues  <»n  that  side  for  two  squares.  As  the 
lines  of  the  Western  Union  arc  on  the  north  side,  it  will  be  difficult,  if 
not  impossible,  to  raise  our  lines  above  the  trees  without  crossing  to 
the  south  side. 

In  the  <*(>nstruction  of  the  underground  system,  which  will  cover  a 
distance  of  about  17,000  feet,  it  is  proposed  to  use  two  of  the  best  qual- 
ity of  six  wire  telegra])h  cables,  placed  in  first  class  iron  pipe,  dressed 
and  made  bright  inside,  and  then  enameled  to  prevent  corrosion  and 
injury  to  cables,  with  3  brick  manholes  to  every  1,000  feet,  so  arranged 
that  the  cables  can  be  withdrawn  for  repairs  when  necessary. 

The  cost  ol'  such  a  system  with  its  various  connections  complete 
would  be  )?2r),0()(). 

The  time  for  obstructing  the  streets  with  telegraph  poles  and  a  net- 
work of  wires  has  i)asse<l,  and  it  is  earnestly  urged  that  the  necessary 
api)ropriatioii  for  tlM?  underground  system  of  telegraph,  connecting  the 
Ca])itol  with  the  various  Departments  and  the  Government  Printing 
OOice  shall  be  made  available  as  soon  as  practicable. 

SX'KVEYlNCf   AND   DKAFTINC;. 

The  time  of  the  only  draftsman  allowed  this  office  is  maiuly  taken 
up  with  th(»  care  of  the  old  records  of  the  city  of  Washington.  He  is 
required  to  be  in  his  ollice  the  greater  i)()rtiou  of  each  day  to  exhibit 
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these  records  to  those  interested,  and  is  frequently  summoned  to  pro- 
duce them  in  court. 

During  the  year  he  has  completed,  under  my  direction,  a  map  show- 
ing every  United  States  reservation  in  the  city  ofWashiugtou,  with  a 
description  of  each  one ;  he  has  surveyed  several  small  reservations,  has 
made  soundings  on  the  line  of  the  dock  now  being  constructed  at  Wake- 
tield,  Va.,  and  has  prepared  under  my  direction  detailed  drawings  for 
tlie  dock. 

As  heretofore  stated,  Mr.  John  Stewart,  the  draftsman,  who  has  had 
tlie  immediate  charge  of  the  old  records  of  the  city  for  nearly  a  score  of 
years,  informs  me  that  in  his  investigations  he  can  find  no  satisfactory 
evidence  to  show  that  the  United  States  has  ever  received  payment  or 
granted  deeds  in  fee  for  twenty  entire  squares  and  about  2,000  lots  in 
different  parts  of  the  city  of  Washington. 

1  again  invite  attention  to  this  important  matter  and  urgently  recom- 
mend that  provision  be  made  for  the  employment  of  a  clerk  to  take 
charge  of  these  old  records,  and  to  make  a  complete  and  exhaustive 
investigation  of  this  whole  subject,  and  thus  permit  the  only  draftsman 
allowed  this  oflSce  to  attend  to  his  legitimate  duties. 

UKSERVATIONS    OCCUPIKl),  IT    IS    IlKLIEVED,    IX    VIOLATION    OF    LAW. 

The  following  reservations  claimed  as  the  property  of  the  United 
States  are  now  occupied,  it  is  believed,  without  authority  of  law : 

Reservations  Kos.  113,  127,  and  197,  by  the  Baltimore  and  Potomac 
Railroad  Company. 

Reservation  No.  226,  by  the  Baltimore  and  Ohio  Railroad  Company. 

Reservation  No.  125,  by  the  Central  Union  Mission  as  a  place  of 
worship. 

Reservation  No.  180,  by  the  Bethany  Chapel  of  the  New  York  avenue 
Presbyterian  congregation. 

Reservation  No.  293,  intersection  of  Canal  and  N  street  south  and 
First  street  west;  occupied  by  a  i)arty  who  built  a  frame  house  thereon 
in  1888;  this  case  has  been  in  the  hands  of  the  United  States  District 
Attorney  for  the  District  of  Columbia  for  the  past  six  years. 

Reservation  No.  249  is  occupied  as  a  lumber  yard  by  a  party  who 
claims  to  rent  it  from  a  gentleman  in  Port  Deposit,  Md. 

Reservations  No.  137,  138,  141, 152, 1G4,  and  169  have  been  inclosed, 
with  iron  or  wire  fences  and  partially  improved  by  the  owners  of  adja- 
cent property. 

STATUES. 

There  are  14  statues  in  the  public  grounds  under  charge  of  this 
office,  as  follows:  Washington,  Greene,  Jackson,  Lincoln  (2),  Scott, 
Farragut,  Thomas,  Du  Pont,  Rawlins,  McPherson,  Garfield,  Henry, 
and  Lafayette;  all  of  these  are  in  good  condition,  but  there  should  be 
a  small  annual  appropriation  for  pointing  up  the  pedestals  and  cleaning 
the  statues. 

It  is  anticipated  that  within  the  next  two  years  statues  will  be 
erected  to  the  memory  of  Gens.  Sheridan,  Hancock,  and  Logan. 

Entimates  for  (he  fiscal  year  ending  June  .30,  1S90. 

Salaries  of  employes,  public  buildiugs  and  grounds,  etc. ; 

One  office  clerk $1,  GOO.  00 

Oue  messenger 840.  00 

One  public  gardener 2, 000.  00 
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Salaries  of  oinployos,  public  buildingH  und  grouudH,  etc. — 
CoDtinuod. 
Oue  clerk  in  charge  of  old  public  records  of  Washingtiui 

city $1,500.00 

One  c lerk 1,  400. 00 

Ouo  electriciau  and  tele^rai)h  lincmau ],080. 00 

Overseers,   draft.siueu,   loreuieu,    gardeners,   mechanics, 

and  la  borers 35, 000. 00 

One  ca]»tain  of  the  watch 1,  200. 00 

One  day  watclimau  iu  Lafayette  Scjuaro 660. 00 

One  da>'*  watchniau  in  Franklin  Square 660.  00 

Two  day  watchmen  in  Smithsonian  grounds,  at  $(>60  each.  1, 320. 00 
Two  night  \vat<'linien  in  Smithsonian  grounds,  at  !f720 

each.. U  440. 00 

One  day  watclunan  in  , Judiciary  Square 6(iO. 00 

One  night-watchman  in  Judiciary  Square 720.00 

One  day  watchman  at  Lincoln  S<iuareaud  adjacent  reser- 

vatio\iH ' im\  00 

One  day  watchnuiii  at. Iowa  Circle (>60.  00 

Oue  tlay   watchman  at  Thomas  Circle  and  neighboring 

Vfscrvatious IWK).  (H) 

On«»,  <lay  watchman  at  Washington  Circle  and  neighbor- 
ing rrscrvatious 6<Jl).  (X) 

One  day  watchman  at  Dupont  Circle  and  neighboring 

reservations 660. 00 

One  day  watchman  at  Mci'herson  au<l  Farraguts([uares.  6<>0, (K) 
One  <lay  wat«  hman  at  Stanton  S^piare  and  neighboring 

n'scrvations I>60.  00 

Two   day    watchmen   at    llcnry    (Armory)   an<l    Seatou 

sciuares,  at  jHUJO  each * L  320.  IK) 

Ou(^  night   watchman   at  Jlcnry  (Armory)  and  Seaton 

squares ! ' 720.00 

Oue<lay  wat<lnuan  atM(»uut  Vernon  Sciuureautl  a<ljacent 

reservations '. (Ml  00 

One  day   watchman  at  grounds  south  of  the  Executive 

MansH)n 660. 00 

One  watchman  for  greenhouses  and  nursery 660.00 

Oiw!  <lay  watchman  for  Marion  S«[uar<',  Folger  Square, 

and  adjacent  reservati«)ns 660.  00 

One  day  watchman  at  (iarlield  Tark (i6<>.  00 

One  night  watchman  at  OarJield  Tark 720.00 

One  day  Avatchm.in  at  Jvawlins  Square  and  adjacent  reser- 
vations   ' (rtt0.ro 

: q«61,420.00 

Contingent  expenses,  ])iiblic  buihlings  an<l  grounds 500.00 

Improvement  an<l  care  of  ])ublic  grounds: 

ImproN  ement  and  maintenance   of    grounds   north    and 

south  of  Lxecuti\ c.  ]SIansion 5,  000.  00 

Orilinary  cares  (»f  greenhouses  and  nurj-ory 2, 0'H).  00 

Ordinary  care  of  Lafayette  Squan* 1,  (KKX  00 

Ordinary  cmi*'  <»f  l-'rauklin  Stpian*. LOtK).  00 

Ordinary  can^  of  Liinoln  S(inar<" IjKiO.  <^) 

(!are  and  im|)rovem(ut  t)f  M<Mnuneut  grounds 10,  000.  (K) 

(•«>ntinumg  improvi-ment  of  Iicservation  Xo.  17  and  site 

of  ohl  canal  northw«'st  of  sann; 5,  (HH).  00 

ConstruetitMi  and  r«']»air  of  ])Ost-and-chain  fences,  rej>air 

of  high   iron   fences,  and  ctinstructing  stono  <*oj)ing 

about  reservatiwii*; 1,  filX).  00 

Manure,  and  hauling  s  ime .").  CH)0.  00 

Laintini*   w;itfhm<'n's  bulges,   iron   fen<'es,  vase<,  lani])s, 

and  hinip  ]msts L  "HK). 00 

Turchax;  and  re]>air  of  s<'ats l,OlM).  00 

JNnchase  and  re]>air  ol"  tools 2.  (MX).  00 

Trees,  tree  aiiil  ]»Iatit  stakes,  labels,  lime,  whitewashing, 

and  sunk  inr  mirsery 3,  000.  00 

Ji«'nio\  ing  snow  ami  ice 1.  ,"»00.  00 

Klowt-r  p(»ts,    tv.iiie.    baskris,  wire,    splints,  moss,  and 

i.Mupodiuin l.OOO.  00 

Care,  ronstruction.  and  rrjKiir  nl'  ibunlams 1,  500.  00 

Abating  imisanccs 500.  00 
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Improvement  and  care  of  public  grounds — Continued. 

Improvement,  care,  and  maintenance  of  various  reserva- 
tions    $20,000.00 

Improvement,  maintenance,  and  care  of  Smithsonian 
grounds,  etc 8, 000.  00 

Improvement,  care,  and  maintenance  of  Judiciary  Scjuare.       7, 000. 00 

Granite  curbing  about  Franklin  Square \ 5, 000.  00 

Layiu<>:  asphalt  walks  in  various  reservations 5, 000.  00 

Improvement  and  care  of  Henry  and  Seaton  parks 5, 000. 00 

Construction  of  a  large  greenhouse  at  the  propagating 
gardens,  for  palms  and  tropical  plants  of  large  growth, 
needed  for  tropical  bedding,  etc.,  in  the  public  parks 
during  the  summer  months 6,  000. 00 

Improvement  of  Howard  University  Park 25,  000. 00 

For  lo<lges  for  park  watclimen  at  Stanton,  Mount  Vernon, 
Iowa,  Dupont,  Thomas,  McPherson,  and  Folger  reser- 
vations, at  $500  eacli 3,  500. 00 

Cleaning  statues  and  repairing  pedestals 200.00 

Improvement  of  Reservatioji   No.  32,  southeast  corner 

rennsylvania  avenue  and  Fourteenth  street  NW 5, 000. 00 

Improvement  of  Hnncook  Place,  corner  Pennsylvania 
avenue  and  Seventh  street  NW / 3,000.00 

Improvement  of  Reservation  No.  19,  near  navy-yard 12,  000. 00 

Construction  of  an  asjOuilt  walk  15  feet  wide  on  the  outer 
ln>rder  of  the  ellipse  in  the  grounds  south  of  the  Exee- 
utive  Mansion 10,  500.  00 

For  expenses,  including  advertising,  of  sale  of  old  con- 
demned and  useless  property 100. 00 


Care,  repairs,  fuel,  etc.,  Executive  Mansion  : 

For  care,  repair,  and  refurnishing  Executive  Mansion,  to 
bo  expended  by  contract  or  otherwise,  as  the  President 

may  determine 25,  000. 00 

Fuel  for  Executive  Mansion,  greenhouses,  and  stable 3,  000.  00 

Care  and  necessary  repair  of  greenhouses 5,  000.00 

New  superstructure  of  iron  and  glass  for  the  conserva- 
tory      13, 000. 00 

Lighting  the  Executive  Mansion  and  the  public  grounds: 
(Jas;  i)ay  of  lamplighters,  gaslitters,  and  laborers;  pur- 
chase, erection,  and  repair  of  lamps  and  lamp  posts: 
purchase  of  matches,  and  repairs  of  all  kinds;  fuel  ana 
lights  for  office  and  oltice  stable,  for  watchmen's  hidges, 
and  for  greenhouses  at  the  nursery :  Proridedy  That  for 
<*ach  t)-foot  burner  not  connected  with  a  meter  in  the 
lamps  <m  the  public  grounds  no  more  than  $21.50  shall 
be  i>aid  per  lamp  for  gas,  including  lighting,  cleaning, 
and  keeping  the  lami)s  in  rei)air,  under  any  expenditure 
provided  for  in  this  act;  and  said  lamps  shall  burn  not 
less  than  3.000  hours  per  annum  ;  and  authority  is  hereby 
given  to  substitute  other  illuminating  material  for  the 
same  or  less  ])rice,  and  to  use  so  much  vf  the  sum  hereby 

appropriated  as  may  be  necessary  for  that  purpose 15,  000. 00 

Ele<  trie  lights  for  365  nights,  from  7  posts,  at  40  cents 

l)er  li^ht  per  night,  $2.80  i>er  night 1,  022. 00 

Lighting  the  Monument  grounds  with  electric  lights: 
For  (>,(U2  feet  5-incli  terra-(  otta  pil>e  laid  complete 

with  manholes,  at  60  cents  per  foot 3.  985.  20 

For  18  iron  poles,  complete  in  jiositinn,  at  $19.50  per 

pole 351.  00 

Lighting  L'ifayette  Park  Avith  electric  lights: 

For  1.305  te«t  5- inch  terra-col  ta  ])ipe  laid  complete, 

with  manhj»les,  at  (>0  cents  i>er  foot 7S3.  00 

For  r>  iron   i)oles  comi»letc   in   position,  at  $19.50  per 

pole 117.00 

Lighting  Franklin  Park  with  c^ltM-tric  lights: 

For  1,442  feet  5-inch  terra  cotta  pipe  laid  complete, 

w ith  manholes,  at  60  cents  per  foot 8r»5. 20 


$158, 800. 00 


46, 000. 00 
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Lighting  tlio  ExtM'iitivo  Msinsion  and  the  pnblic  groiiuds — 
C.'ontinncd. 

Lightinu:  Franklin  Park  with  olcH'trir  lij^hts  — Continued. 
For  i)  iron  i>ok*s  conij)k'to  in  position,  at  $19.50  per 

l)ohi $175. 50 

For  li;i:hting  ior  3(15  nights  JW  arc  tdortric  lights  iu 
the  .M  onnnuMit  grounds,  Lafayetto  and    Franklin 

iiark.s.  at  50  cents  per  light  per  night 6, 022. 00 

$28,321.40 

Kc])airs  to  water  pipes  and  iiro  plugs: 

K'oi?airing  an«l  extending  water  pii)es,  ])urehase  of  :ii)i>a- 
rat.is  Cor  cleaning  them,  ])urehasoof  hose,  and  lor  clean- 
ing tlio  springs  and  re]>airing  au<l  r^ntiwing  the  pipes 
of  tlio  Kanio  that  snp]dy  tho  ('a])itol,  the  Kxecutivo 
Mansion,  and   tho  huiltling  for  tho  (State,   War,  and 

Navy  r)c])!rrtnients 2,500.00 

F«»r  changing  route  of  pij>e  line  that  supplies  tho  l-api- 
tol,  encasing  a  portion  of  it  in  concrete  and  uncover- 
ing and  examining  tho  entire  lino 10,000.00 

12,500.00 

Telcgra])h  to  connert  the  Capit(d  with  tho  Departments  and 
tlu^  (Jovernment  Printing  Oflice: 
For  replacing  tho  jircsent  system  of  wires  with  a  dnpli- 
ealo  ()-wire  nntlcrground  telegraph  cable,  being  a  total 

distance  of  about  17,000  feet 25.  000. 00    ' 

^•'or  <an^  and  re])air  of  existing  lines,  including  replac- 
ing ])n'8ent  ])oles  with  new  and  taller  poles  at  a  cost 
)f  }fl,  GOO,  if  tho  underground  lino  is  not  constructed..       3, 100.00 

28, 100. 00 

Total ;W5.ail,40 

1]  i.dhhit/iou  Mttuiiiiicnt,  clrrator^  electric  liffhlt*,  and  machinery  connected  Ihtreicitk, 


The 
the  m 
submitted  : 


following    estimate    t\)r    operating  tho   elevator,  tho   electric,   lights,   and 
achinery   t'(»nnc('ted   therewith   for  the   iiS4>al   year  ending   June   30, 1895, is 


One  custodian,  at  $10i.)  i>er  month 81,200 

One  steam  engineer,  at  .tiM)]»er  month 1,080 

( )ne  assist  ant  steam  engineer,  at  $70  per  month 840 

C>ne  ti reman,  at  $(>0  ])er  month 720 

One  a^sistant.ii reman,  at  $00  per  month 720 

One  iontluctor  of  elevator  car,  at  $75  per  mouth 900 

One  attendant  on  lioor.  at  $00  per  mouth 720 

One  attemlant  on  top  lloor,  at  $00  per  month 720 

Three  night  and  day  watchmen,  at  $(>0  per  month  each 2,160 

For  tuel,  lights,  oil.  waste,  packing,  t4)ols,  nmtches,  paints,  bruHhes,  brooms. 
lanterns,  ro])e,  nails,  screws,  lead,  electric  lights,  heating  apparatus,  oil 
stoves  for  elevatt)r  car  and  ui)])er  and  lower  floors,  repairs  to  engiues, 
boilers,  dynamo,  elevator,  and  reiiairs  of  all  kinds  connected  with  tho 
nionunu'utaud  machinery,  and  ])urehasoof  all  necessary  articles  for  keeping 

the  monument,  maehinery,  elevator,  and  electric-light  plant  in  good  order.  3, 000 

n.tai i2,oeo 

As  soiiio  of  the  foregoing  estiiuatos  are  larijer  than  tho  amounts  here- 
tofoie  appropriated,  and  as  others  are  for  iicwwork,  it  is  deemed  ad  vi- 
able to  submit  the  I'oUowiiig  brief  explanation  in  reference  thereto: 

First.  C)n(^  i)iiblic  gardener,  82,000.  I  have  asked  for  an  increase  in 
the  sahiry  of  the  ])ublic  fjardener,  a  position  now  so  satisfactorily  filled 
by  Mr.  (Jeorj»e  J  I.  J Uown.  The  duties  of  the  ofliee  require tliat  the  gen- 
th'inan  who  tills  it  shall  be  thoronghly  skilled  in  the  culture  of  ti*ees, 
shrubs,  and  plants,  and  shall  have  a  ])ractieal  knowledge  of  civil  engi- 
neeiin«r  as  applie<l  to  landsrai>e  gardening.  JVlr.  Brown  combines  these 
attributes,  to  which  he  adds  taste,  industry,  and  integrity.  His  duties 
take  him  I'rom  one  end  of  tli<»  eity  to  the  otlier.  He  is  directly  resiionsi- 
bh'  for  the  care  of  the  valuable  collection  of  plants  in  the  proimgatiug 
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^aniens,  aud  siiperiiiteuds  the  propagation  of  plants  that  arc  annually 
rais<^d  lor  the  pubHc  grounds,  which  this  year  numbered  about  400,000, 

Second.  One  clerk  in  charge  of  okl  public  records  of  Washington 
City,  81,500.  These  records  include  ina])S,  deeds,  record  books,  letters, 
etc.,  from  the  organization  of  the  original  board  of  commissioners,  near 
the  close  of  the  last  century,  up  to  1807,  when  the  duties  were  turned 
over  to  the  Chief  of  Engineers.  They  are  constantly  examined  by 
attorneys  and  others  interested  in  lands  in  Washington,  and  the  per- 
son in  charge  cf  them  is  frequently  required  to  produce  them  in  courts; 
to  index  them  properly,  to  be  able  to  turn  at  once  to  the  details  of  any 
(juestion  raised,  requires  familiarity  with  every  paper.  This  work  has 
for  the  last  few  years  been  intrusted  to  the  only  draftsman  allowed 
this  office,  and  during  the  past  year  at  least  one-fourth  of  his  time  has 
been  actually  employed  on  this  duty.  It  is  desirable  that  this  appro- 
priation be  made  m  order  that  the  draftsman  may  be  i)ermitted  to 
attend  to  the  necessary  and  legitinmte  duties  of  his  office. 

Third.  One  clerk,  61,400.  Of  lateyearstheoffice  work  has  increased 
to  such  an  extent  that  to  properly  perform  it  has  required  continuous 
work  at  night  and  on  Sundays  and  holidays.  This  is  a  hardshi|i,  and 
as  a  remedy  an  appropriation  for  an  additional  clerk  is  recommended. 

Fourth.  For  one  telegraph  lineman,  $1,080.  The  telegraph  system 
under  charge  of  this  oliice  includes  about  8  miles  of  overhead  wire. 
There  are  18  offices  connected  witli  these  lines,  .the  main  battery  being 
at  this  office.  The  lineman  is  constantly  engaged  in  the  care  of  the 
main  and  local  batteries  and  such  necessary  repairs  and  extensions  as 
a  system  of  wires  of  this  kind  requires,  lie  is  industrious,  efficient, 
and  capable,  and  has  won  the  confidence  of  all  with  whom  he  has  come 
ill  contact  by  faithful  attention  to  his  duties. 

F^ifth.  An  increase  in  the  appropriation  for  overseers,  foremen,  etc., 
is  suggested,  as  the  city  of  Washington  is  spreading  to  the  north,  east, 
and  west,  the  area  of  improved  reservations  must  be  increased  to  keep 
pace  with  private  enterprise,  and  the  small  increase  requested  will  be 
of  the  utmost  advantage  in  continuing  the  ornamentation  of  spaces  now 
entirely  unimproved. 

Sixth.  An  estimate  for  a  ca])tain  of  the  watch  is  submitted  and  rec- 
ommended. Such  an  officer  is  much  needed  in  order  that  the  park 
watchmen  may  be  under  proper  sui)ervision. 

Seventh.  Estimates  for  a  day  watchmen  for  Marion  and  F^olger  squares 
and  adjacent  reservations,  and  for  a  day  w  atchman  for  Garfield  Park, 
are  submitted  and  recommended.  Marion  and  Folger  squares  contain 
an  aggregate  area  of  about  3  acres,  and  Garfield  Park  contains  auiirea 
of  about  24  acres.  They  are  highly  improved  and  the  necessity  for 
providing  watchmen  for  their  care  is  apparent. 

Eighth.  An  estimate  is  submitted  for  a  day  watchman  at  Rawlins 
Square  and  adjacent  reservations.  Kawlins  Square  i.^  a  large,  highly 
improved  park  on  Kew  York  avenue  between  Eighteenth  and  Nine- 
teenth streets.  It  is  about  seven  squares  from  Washington  Circle  and 
there  are  several  highly  improved  reservati<ms  just  north  of  it  on  Penn- 
sylvania avenue.  It  is  frecjuented  to  a  large  extent  by  the  people  living 
south  and  east  of  the  reservation. 

Ninth.  For  the  care  and  im])rovement  of  the  Monument  grounds, 
$10,000.  It  is  desirable  that  this  important  improvement  shouhl  pro- 
gress more  rapidly  than  heretofore.  The  amount  (82,000)  appropriated 
for  1804  was  sufficient  merely  to  maintain  the  park  in  its  present  con- 
dition, and  did  not  admit  of  any  improvements  in  the  unfinished  por- 
tions of  the  grounds. 
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Tenth.  For  painting  watchmon's  lodges,  iron  fences,  Vases,  lampK, 
and  lamp-posts  $1,500  is  reciuested.  There  are  8  watchmen's  lodges, 
a  number  of  post-and-chain  fences,  18  vases,  over  400  lamp-posts,  and 
the  iron  fence  around  the  Executive  Mansion,  all  of  which  should  be 
l)ainted  in  181>r>-'0G. 

Eleventh.  For  trees,  tree  and  plant  stakes,  etc.,  and  stock  for  nursery 
83,000  is  asked,  in  pla<*e  of  the  $L\000  last  granted.  The  larger  sum  is 
the  amount  appropriated  annually  for  more  than  twelve  years,  ending 
June  30, 1892. 

Twelfth.  For  removing  snow  and  ice  the  sum  of  $1,500  is  asked. 
The  sum  usually  granted,  viz,  $1,200,  is  generally  sufficient,  but  some- 
times is  not. 

Thirteenth.  Twenty  thousand  dollars  is  asked  for  improvement,  care, 
and  maintenance  of  varicms  reservations,  in  place  of  the  $10,000 
granted  this  year.  It  is  proposed  to  improve  as  many  as  possible  of 
the  unimprovt'd  reservations.  Each  year  from  one  to  five  are  added 
to  the  list  of  improved  reservations,  and  if  the  funds  now  requested 
become  available  eiglit  or  ten  can  be  added  during  the  fiscal  year  end- 
ing June  30,  1890.  As  reservations  are  thus  improved  the  expense  of 
the  care  of  the  whole  is  slightly  increased,  for  the  improvements  must 
be  maintained. 

Fourteentli.  For  the  Smithsonian  grounds  ><S,000  is  asked,  and  for 
Judiciary  Square  $7,000,  in  idace  of  $2,500  and  $3,000  granted  last 
year.  Tlie  increased  amounts  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1890,  in  the  improvement  of  those  parks. 

Fifteenth.  For  placing  granite  curbing  about  Franklin  Square 
$5,000  is  asked.  The  beauty  of  this  handsome  park  will  be  greatly 
enhanced  by  jilacing  around  it  a  granite  curbing  similar  to  those  used 
around  ])arks  of  the  same  style  in  tlie  larger  cities  elsewhere. 

Sixteenth.  For  laying  asphalt  walks  in  various  reservations,  $5,000. 
It  is  jnoposed  to  replace  with  first-class  asphalt  walks  the  gravel  paths 
in  Washington  Circle,  Mount  Vernon  Square,  Executive  Mansion 
grounds  (s<mth  side),  Lincoln  Square,  Stanton  Scjuare,  Folger  Square, 
Marion  Scpiare,  Henry  and  Seaton  i)arks,  and  to  renew  those  in  Farra- 
giit  Squar<».  In  the  late  fall,  winter,  and  early  spring  those  walks  are 
muddy,  and  pcMlestrians  s(»ek  the  lawns,  which  are  thus  destroyed  by 
tres])assers.  Thc^,  amount  of  tlies<»,  paths  which  it  is  proposed  to  lay 
is  ai>out  3,500  square  yards.  lOacli  autumn  it  becomes  necessary  to 
put  down  i)lank  walks,  which  must  again  be  removed  in  the  spring. 
If  as])lialt  walks  are  laid,  the  atinual  expense  incident  to  ])Iank  walks 
\vill  be  av()i(l<Ml. 

Sev<Mitecnth.  For  ini])rovcm('nt,  care,  and  maintenance  of  Henry 
(Armory;  and  Seaton  paiks,  $5,000.  These  reservati<ms,  extending 
from  SevcMitli  street  to  the  IJotanic  (lardens,  cover  an  area  of  34  acres, 
with  load  and  walk  surfa<'<»s  of  over  10,000  s(iuare  vards.  Thev  are  in 
an  advanced  state  of  iin])rovcni(»nt.  Their  beauty  has  been  marred  by 
the  deimt  and  tiaeksof  the  Baltimore  and  Potomac  Kailroad.  A  mound 
has  be<*n  constructcMl  around  the  dci)ot,  U])(Ui  which  it  is  intended  to 
])lant  trees  and  shrubs,  so  that  in  time  the  de])ot  will  be  hidden  par- 
tially from  view.  Thc^  nnitcrials  for  this  mound  have  thus  far  been 
obtained  frei*  of  expense  to  the  Tnited  Stales,  and  it  is  now  proposed 
to  com]>lete  the  grading  of  the  mound  and  to  seed  and  plant  it.  The 
funds  re<iuested  aie  iummIccI  for  this  ])uri>os(i  and  for  Ihe  care  of  roads, 
lawns,  gntters,  etc.,  and  laying  out  additional  ]>aths. 

Eighteenth.  An  estimate  amounting  to  8<^00()  is  also  submitted  for 
constructing  a  large  greenhouse  at  the  ])ropagating  gardens  for  palms 
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and  subtropical  plants.  The  greenhouse  structures  now  existing  at  the 
gardens  are  of  small  size  and  not  of  sufficient  capacity  to  accommodate 
that  class  of  plants. 

Nineteenth.  An  estimate  amounting  to  $25,000  is  submitted  for 
improving  the  reservation  known  as  lloward  University  Park.  The 
park  contains  an  area  of  about  V2  acres,  and  the  reasons  for  recom- 
mending its  improvement  are  mentioned  in  this  report. 

Twentieth.  For  lodges  for  i)aik  watchmen  in  Stanton,  Mount  Vernon, 
Iowa,  Dupont,  Thomas,  McPhersou,  and  Folger  reservations,  at  $500 
each,  $3,500.  The  watchmen  in  these  reservations  are  exposed  to  the 
inclemency  of  the  weather  at  all  seasons  of  the  year.  Kain  or  shine, 
hot  or  cold,  night  or  day,  year  in  and  out,  they  must  be  at  their  sta- 
tions and  take  shelter,  when  necessary,  either  under  a  tree  or  in  such 
a  dwelling  or  store  as  will  ofier  its  hospitality.  The  dictates  of  human- 
ity call  for  this  appropriation. 

Twenty  first.  The  sum  of  $200  is  asked  for  repairing  pedestals  and 
cleaning  statues.  Several  of  the  pedestals  need  repoijiting,  and  the 
statues  are  from  time  to  time  disfigured  by  bird  lime,  which  nnist  be 
removed. 

Twenty-second.  Estimates  are  submitted  for  the  injprovementof  the 
reservations  at  the  corner  of  Pennsylvania  avenue  and  Fourteenth 
street,  S5,000,  and  Hancock  Place,  cortier  Pennsylvania  avenue  and 
Seventh  street,  $3,000;  these  are  prominent  i)laces,  upon  the  prin- 
cipal avenue  in  the  city,  and  it  is  urgently  hoped  that  funds  may  be 
appropriated  for  their  improvement  and  ornamentation. 

Twenty-third.  An  estimate  is  submitted  for  the  improvement  of  Res- 
ervation No.  10,  near  the  navy-yard,  as  requested  by  certain  citizens  of 
Southeast  Washington;  i)lansfor  beautifying  this  park  at  an  estimated 
cost  of  $12,000  have  been  prepared,  and  it  is  hoped  that  the  necessary 
funds  for  the  work  will  be  appropriated. 

Twenty-fourth.  An  estimate  of  $10,500  is  submitted  for  the  construc- 
tion of  an  asphalt  walk,  15  feet  wide,  on  the  outer  border  of  the  ellipse 
in  the  grounds  south  of  the  Executive  Mansion. 

This  ellipse  is  now  used  for  drills,  parades,  etc.,  while  the  wide  road 
around  it  has  become  a  resort  for  those  who  can  allbrd  the  use  of  car- 
riages and  horses.  In  order  that  pedestrians  may  be  able  to  enjoy  the 
privilege  of  watching  these  reviews  and  ])arades,  as  well  as  the  pleas- 
ure of  evening  promenades  during  the  heated  period  over  a  walk  which 
will  be  used  as  a  public  thoroughfare,  it  is  urged  that  this  appropria- 
tion may  be  made. 

Twenty-fifth.  For  expenses,  including  advertising,  of  sale  of  old,  con- 
demned, and  useless  i)roperty,  $100. 

Section  3G18  of  the  Revised  Statutes  requires  that  condemned  prop- 
erty shall  be  sold  at  public  auction.  Disbursing  ollicers  must  comply 
with  the  rulings  of  the  accounting  officers  of  the  Treasury.  The  First 
Comptroller  of  the  Treasury  has  decided  that  the  f/ross  proceeds  of  sale 
of  condemned  property  of  this  kind  must  be  turned  into  the  Treasury,  the 
expenses  of  the  sale  to  be  i)aid  from  the  gtnieral  api)ropriation  for  the 
particular  Department  that  may  have  used  this  old  material,  con- 
demned stores,  etc.  The  Second  Comptroller  of  the  Treasury  has 
decided  that  only  the  net  ])roceeds  of  the  sale  must  be  turned  into  the 
Treasury,  the  exi)enses  of  the  sales  to  be  ])aid  from  the  proceeds 
derived  therefrom.  We  have  here  diametrically  o[)posite  decisions  ou 
the  same  subject  from  the  two  Comptrollers,  from  whose  decisions  there 
apjjears  to  be  no  ap])eal. 

With  the  exception  of  one  other  oiiicer  besides  myself,  1  believe  every 


320  !  UKPORT  OK  Tni:  chief  of  engineers,  v.  s.  army 

oHif  t'l- 1,\  tiiL'  Corps  i)\  Kiiiihi<-*.rs  flisliur.siiijf  iii:der  the  Chief  of  Engi- 
i:<  CIS  ]i::s  Iin;i1  action  uiiou  liis  iiccniints  through  the  Second  Comp- 
tiolli-r. ;  ii«l  i>:iys  ihe  i*xinn>f.s  of  s;il*-s  of  this  kind  out  of  the  proceeds 
of  till?  sale.  I  iiiiist.  however,  jiay  sin*h  exijenses  under  the  decision  of 
tlie  I"ii>t  (.'oiiiiilrollir  fn»in  the  ai»]»roi»riatiims  under  my  char  jfe.  As 
t!:i-si;  aj)i»ropriations  arr  ab-s'»hit<-Iy  necessary  for  the  purposes  for 
\\  liicli  Tin  y  were  maile,  I  ask  that  a  si>eeit!C  sum  he  appropriated  for 
iIh*  exj»Mi>es  of  this  sak\ 

\i  v.iiuhl  l>e  e(]ual]y  advantageous  if,  in  the  law  making appntpriat ions 
i'  r  tills  (h-part men t.  a  ]iroviso  similar  to  tliat  api>ertaining  to  souie other 
<!<  jiaiinients  eonhl  be  inx-rted,  as  follows:  Trovided,  That  hereafter 
tli«- expenses  of  th<*  sale  at  ])ul)lie  auetiouofall  eondemued  and  use- 
le>s  jiroperty  ajipertainin;:  to  the  puhlie  buildings  aud  grounds  in  the 
Jii.'^ti  iet  of  Coluniliia,  under  charge  of  the  Chief  of  Engineers,  shall  be 
paid  from  the  funds  ^lerived  from  the  sale. 

Twentv-sixth.  New  suDerstructureof  inm  and  glass  for  the  eonst*rva- 
tiiiy  of  the  J'^xeeiitivi*  Mansion,  .^13.0(M). 

The  present  wooden  superstructure  eonstructetl  some  years  ago  is 
badly  dceayed  and  in  a  <lan<rorous  condition.  It  has  been  patched  and 
c.tlserwise  repaired  from  time  to  time,  but  should  be  I'eplaced  by  an 
entire  new  mo<h.'rn  structure. 

'J' w<*nty- seventh.  The  appropriation  requested  for  lighting  Executive 
Mansion  and  ])ublic  grounds,  and  which  is  in  excess  of  that  made  last 
y«  ai-,  is  <lecmcd  veiy  nec<»ssary  in  order  to  extend  the  electric-light 
system  through  the  Monument  grounds,  now  entirely  without  illamiua- 
tion,  and  to  change  the  system  in  Lafayette  aud  Franklin  parks  from 
gas  to  ele(!tric  lights.  1  n  the  interest  of  morality,  as  well  as  for  the  pn>- 
ti'<tion  of  luTsons  visiting  or  i)assing  through  the  parks  after  dark,  it  is 
(h'sirable  to  mak(^  them  as  light  as  possible  at  night. 

Twenty  eighth.  An  <*stimat(»of  ^10,000  is  submitted  for  changing  the 
route  of  tlui  pipe  line  which  supplies  the  Capitol  with  pure  spring 
water,  incasing  a  i)ortion  of  it  in  concrete  and  examining  the  entire 
line;  the  nece>sity  for  this  imiwutant  work  is  fully  set  forth  in  this 
report. 

Twenty  ninth.  An  estimate  is  again  submitted  for  replacing  the  over- 
head wires  between  the  Capitol  and  the  Departments  with  a  duplicate 
nnd(»rground  G-wire  cable.  The  growth  of  the  trees  on  the  sidewalks 
lenders  it  absolutely  necessary,  in  order  to  maintain  telegraphic  com- 
ninnication  over  these  wires,  either  to  erect  at  once  taller  poles  at  a  cost 
of  about  J?  1,000,  or  to  lay  an  underground  cable  at  a  cost  of  $25,000. 
It  api)earsto  be  the  will  of  Congress  that  no  more  overhead  wires  shall 
lie  i)laced  in  this  city  (see  District  of  Columbia  cippropriation  ac*t  of 
July  IS,  18^S8);  otherw^isel  should  recommend  the  appropriation  of  the 
smaller  amount. 

Thirtieth.  I  reccmimeinl  that  the  salaries  of  the  two  steam  engineers 
at  th(>  Washington  .Monument  be  increased  from  $80  and  860  to  $90 
and  yTO  p<»r  month,  r(»si)ectively.  The  duties  of  these  two  men  are  of 
;;n'at  iniportance.  Kpon  their  efficiency  and  intelligence  depend,  to 
a  great  ext(Mit,  the  lives  of  those  who  use  the  elevator.  The  increase 
asked  is  snnill  and  the  men  deserve  it.  I  also  recommend  that  the  pay 
(if  tin*  two  lirenuMi  b(»  ])laced  at  hOO  per  month  Ccich.  That  is  the  rate 
alIow<Ml  liriMnen  in  the  Executive  De])artments,  and  there  appears  to 
l>e  no  reason  why  the  tiremeu  at  the  ^lonument  should  receive  less. 

In  submitting  these  estimates  1  earnestly  recommend  that  the  vari- 
ous itt'iMs  under  the  Invading  of  ''Imiu'ovement  and  care  of  public 
groun<ls''  be  aggregated  under  one  head,  and  while  each  item  of  work 
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shall  be  named,  the  whole  shall  be  covered  by  a  general  sum,  not  a 
specific  sum  for  each  item.  This  is  done  in  other  Departmente  of  the 
Government,  particuLarly  the  Quartermaster's  Department  of  the 
Army.  It  saves  quite  an  amount  of  clerical  labor  by  i^ermitting  the  ])rep- 
aration  of  accounts  under  one  heading,  rather  than  under  about  thirty; 
moreover,  it  permits  small  balances  whicli  might  be  saved  from  one  item 
to  be  used  in  some  other  equally  necessary  and  important  work. 

This  recommendation  is  based  strictly  u])on  business  principles,  and 
is  for  the  i)urpose  of  reducing  clerical  labor  and  expediting  the  i)ro- 
gress  of  the  work. 

Financial  statement  for  fincal  year  cndiiuj  June  30y  1S04. 


Title  of  appropriation. 


Improvement  and  care  of  public  grounds  — 

Sepairs,  fuel,  etc.,  Executive  Mansion 

Lighting,  etc..  Executive  Mansion,  etc 

Repairs  to  water  pipes  and  fire  plugs 

Telegraph  toconnect  the  Capitol  with  the  De- 
partments and  Government  Printing  OfHce. 
Contingent  expenses,  public  buildings  and 


ands  under  Chief  Engineer, 
ies  of  erapl 
gronnds  under  Uhiet  iiin^tneer 


ero 


iries  of  eraplov^s.  public  buildings  and 
-      Chief  En^ 
Care  and  maintenance  ot^  the  Washington 

Monument. 1894       11.520.00 

Ford's  Theater  building,  repairs j  *17, 958. 00 

Pedestal  for  statue  of  Gen.  John  A .  Logan 50, 000. 00 

Pedestal  for  statue  of  Gen.  Winfield  Scott  I  | 

Hancock ' 49, 00. 000 


Year. 


1894 
1894 
1894 
1894 

1894 

1894 

1894 

1894 


Availal»lo 
at  begin 
ning  of 
fiscal  year. 


$44, 200.  00 

27,  000.  00 

15.  022.  00 

2,500.00 


1,250.00 
500.00 
47, 060. 00 


Expi'iuled 

during 
fiscal  year. 


$43, 915.  C5 

25,  910.  33 

14,  769.  29 

2. 493.  63 

1, 250.  00 

497. 98 

46,  981.  02 


riedfijed  by 
contracts. 


Unoxnend- 

ed  balance 

to  revert  to 

Troaaury. 


$284.  36 

1.083.67 

252. 71 

6.37 


11.489.05  , 

16,  163.91  I 

2.000.00  '  $48,000.00 

i 
2,000.00  I     47,000.00 


2.02 
78.93 
30. 95 


♦Appropriated  by  act  approved  September  7,  1893,  $6,000;  by  act  approve<l  March  12,  1894,  $11,958. 

In  conclusion,  I  desire  to  express  my  sincere  appreciation  of  the 
faithful  and  efficient  manner  in  which  Mr.  George  H.  Brown,  the  skill- 
ful and  accomplished  public  gardener,  and  Mr.  E.  F.  Concklin,  over- 
seer and  chief  clerk,  have  performed  the  various  and  important  duties 
committed  to  their  charge. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Lieut,  Col.,  Corps  of  Engineers , 

Colonel,  U.  S,  Army. 
Brig.  Gen.  Thomas  L.  Casey, 
Chief  of  Engineers,  U,  8.  A. 


SYNOPSIS  OF  UNITED  STATES  PUBLIC  RESERVATIONS  IN  THE  CITY 
OF  WASHINGTON,  DISTRICT  OF  COLUMBIA,  TO  ACCOMPANY  ANNUAL 
BEPOET  UPON  PUBLIC  BUILDINGS  AND  GROUNDS,  FOR  THE  FISCAL 
YEAR  ENDING  JUNE  30,  1894. 

J^umber,  urea,  looationj  and  description  of  the  Government  parks  and  reservation.'^  com' 
prising  the  public  grounds  of  Jl'ashingtonj  D.  C,  under  the  control  of  the  Chief  of 
Engineers^  U.  S.  Army. 


Descriptivi. 


Total  namber  of  reservationa 

RoBorratioiM  highly  improved  . . 
ReflervatioDfl  partiAlly  improved 
Reservations  unimproved 


Xiinib(!r 


301 
92 
41 

1(W 


Area. 


.1  errs. 

405.  08 

:{:>0. 38 

G.  01 

48.  G9 
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In  this  report  audup:)ii  thi^  map  hurowith  tlio  rosurvatious  apo  numbered  in  the  fol- 
lowing order : 

1.  PoQUDylvuniaavoiiuo 20  to  50       12.  New  Jersey  nvonno IM  to  196 

2.  MnAsa^^liusottH nvenuo 57  to  93   >   13.  Miiry laud  u venue 197to213 

3.  Viririnia avenue 94  to  130      14.  Dulawuro  avcuue 214to238 

4.  Now  Ilarapshiro  avenue 131  to  148  '    15.  North  Carolina  a  veuuo 229to339 

5.  Connocticut  avenue 149tol50      16.  South  Carolina  avenue 240to24l 

6.  Khodu  Island  avenue I.'jI  t<»  160      17.  Georgia  avenue 2rJ1o2i8 

7.  Vermont  avenue 161  to  170      18.  Kentucky  avenui" 2ri9to2tt5 

8.  New  York  avt-nne 171  to  185      1».  Timnessee  avenue 26tf  to 26» 

9.  (Hiioavenuo 186  ■   20.  Floridaavenue 2T0to2a3 

10.  Louisiana  avenue 187       21.  Canal  street 284to2n 

11.  Indiana  avenue 1S8  to  189      22.  Waterstreet 294to301 

No.  1.  Pn'Hident's  Park  {i'orn\v.r]y  White  lot ;  area,  H2  acres  l),f>83  square  feot;  highly 
improved) : 

Ik'tween  Fifteenth  and  Seventeenth  8t.r<».eta  west  and  B  street  and  Poan- 
sylvaiiia  avenue  north.  The  Executive  Mansion,  United  States  Treas- 
ury, State,  War,  and  Navy  Department  ))nihlinj^8  are  located  on  the 
northern  ]>ortiou  of  thiH  renervatiou,  iu  separate  inclusures.  siirrounded 
by  iron  railin^^s  and  Ihi^r-stone  ])avements.  These  iuch>sed  spaces  are 
hi  id  out  in  asphalt  walks  and  lawn  surfaces,  are  well  ]i^ht«d  and  int«r> 
s])ersed  with  ornanieutMl  evergreen  and  deciduous  tr<^es  an«l  Khnibs,  and 
]»Mrterres  tor  Runim«*r  ]>hinting  of  exotic  llowerinjjj  autl  roIia<j;eii  plants. 
TIicHouthern  ]»ortion  of  the  park,  except  a  limitedarea  still  occupied  by 
tlu^  stiihles  of  the  Kxet^itive  Mansion,  has  been  improved.  tJravel  mads 
and  walks  have  been  laid  out  for  i»iil»lic  tra\el.  the  lawn  8nrfa<'e8  have 
been  arranjjjed,  and  the  ]>lantin;^  of  tlu'  |XJ'*»"i>il  with  natural  groups  of 
ornamental  green  and  deeidnons  trees  and  shrubs  has  been  nearly  com- 

.  ph>te<l.  The  roa<lway  around  the  elli]>se  is  liujhted  from  7  olectrio  lamps. 
Thi're  are  ;{  fountains,  I  on  tli<^  north  front,  1  on  tlie  east  front,  ami  1  on 
the  son  til  front  of  tin*  Executive  Mansion.  The  <»ast  and  west  carriage- 
ways leading  to  the  north  front  of  the  Executive  Mansion  aro  now  laid 
in  asphalt. 
No.  2.  Wanhin jton  Purk  (fornu^rlj'  the  MonnmrnI  iiroundu;  area,  7S  acr^s  22.678 
scjiiare  feet;  highly  improv<?d): 

Between  I'ourteenth  and  Seventeenth  streets  west  and  H  street  ui>rth  and 
r>  street  south  and  the  old  bank  of  the  Potomac  River.  Thih  area 
inchnh's  the  nurs(>rv  gnmnds  under  contnd  of  this  ofKce  and  the  lakes 
on  tlie  nortliwest4»rn  ]»ortion  of  the  grounds  under  the  control  of  the 
r.  S.  I''ish  Connnission. 

The  V\'asliiM<;tou  Mnnunn'ut  is  located  ne  ir  the  river  front  in  the  western 
pcu'tion  of  the  i>ark.  The  white  nnirblo  lodge  is  located  near  Fourteenth 
street,  and  the  monunuMit-elevator  boihT-house  near  the  old  bank  of  the 
Potomac  Kiver. 

A  portion  of  the  main  roads  of  the  ])ark  has  been  laid  out  for  pnblic  travel 
and  the  lawn  surfact^  graded  and  planted  in  ]iart  with  evergreen  and 
deciduous  trees.  The  nursery  and  propagating  garden  of  the  pablie 
gardens  is  in  an  advanced  stages  of  improvement  and  comprises  an  area 
of  al»out  7  aeres.  Tlie  carp  jionds,  lakes,  and  grounds,  under  control  of 
the  I''i>;h  Commission,  com])rise  an  areji  of  about  2()  acr«»s. 

A  cii'-uhir  sid<Mvalk  is  formed  around  the  hnsectf  tint  monument  at  a  radios 
ofTi^  feet  from  its  center,  and  laid  in  granolithic  pavement;  a  foot- walk 
from  tlxr  north  w(^st  coriuu'  of  the  nnmument  1  eading  to  Meridian  avenae 
is  laid  in  as]dialt.  and  5  feet  in  widthofasidialt  has  been  laid  on  the  center 
of  the  .<;^rav«d  walk  leading  from  thenortheast  corner  of  the  monnmentin 
tlie  direetion  of  Fifteen  tli  street  Avest  and  Ji  street  north.  Several  flower 
ijcds  are  laid  out  iu  the  trianghis  fonned  by  the  intersections  of  roads  and 
walks;  watrr  has  been  introduced  iu  ]>art. 
No  :;.  Siiiithsoniiiit  Pnrh  ^irea,  oS  acres  1,2<)0  scpiaro  feet;  highly  improved) : 

Ih'twreu  Seventh  and  Twelfth  streets  west  and  from  B  fttre<'t  north  to  B 
street,  south.  Th(^  Smithsonian  Institution,  the  National  Mnseum,  and 
the  Army  Medical  Museum  and  library  are  located  in  this  park.  Thesa 
grounds  an^  ii.  an  advanced  stage  of  improvement;  inclosed  in  part 
with  n  substantial  iron  railing;  gas  lamps  anmnd  and  on  main  linesof 
travel  throuirh  the  ]).irk:  gravel  and  asphalt  r<»nds  and  walks  in  good 
condition  ;  broad  lawn  surfaces  planted  with  a  choice  selection  of  ever- 
green ami  de<idnous  trees  and  shrubs.  The  statue  of  tho  late  Prof. 
Henry,  hy  \V.  \V.  Story,  is  hx-ated  at  the  iuterset'tion  of  the  main  rcnd- 
ways  northwest  of  the  Institntt^  bnilding  and  the  monument  to  the  late 
Prof.  \.  .1.  hovniii'r  is  located  near  tho  north  en<l  of  east  ellipse  in 
these  <;ro!nids.  Two  drinking  fountains  and  a  watchman's  lodge  are 
locat'd  in  this  park,  and  irragaticm  water  is  introduced  thronghont  the 
nark. 
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Vo.A.Htnnf  Park  (formerly  Jt-niory  Park;  area,  14  acres  37,830  square  feet;  highly 
improved) : 

Betweeu  Sixth  and  Seventh  streets  west  and  B  street  north  and  B  street 
south.  The  Baltimore  and  Potomac  Railroad  passenger  depot  and  the 
Armory  huilding  (now  used  hy  the  U.  S.  Fish  Commission)  are  located  in 
this  park.  These  grounds  are  now  in  an  advanced  stage  of  improve- 
ment; inclosed  in  part  with  asuhstantial  iron  railing;  gas  lamps  around 
and  on  main  lines  of  travel  throuj;h  the  park;  gravel  roads  and  walks 
in  good  condition ;  lawn  surfaces  partly  planted  with  ornamental  over- 
green  and  deciduous  trees  and  shruhs.  The  main  roadwjiy  of  this  park 
IS  continued  over  Sixth  street  on  a  suhstantial  iron  bridge  constructed 
hy  the  Baltimore  and  Potomac  Railroad  Company.  A  large  mound  is 
being  constructed,  which  will  be  planted  with  evergreen  and  deciduous 
trees  and  shrubs  to  screen  the  depot  from  the  park. 
Nr.5.  Seaton  Park  (area,  12  acres  21,902  square  feet;  highly  improved) : 

Between  Four-and-a-half  "and  Sixth  streets  west  and  Maine  and  Missouri 
avenues. 

These   grounds    are  in  an  advanced  stage  of   improvement;  gas   lamps 
around  and  on  main  lines  of  travel  through  the  park;  gravel  roads  and 
walks  in  good  condition;  lawn  surfaces  partly  planted  Avith  ornamental 
evergreen  and  deciduous  trees  and  shrubs. 
No,  6.  Seaton  Park  continued  (area,  6  acres  19,440  square  feet;  highly  improved): 

Between  Third  and  Four-and-a-half  streets  west  and  Maine  and  Missouri 
avenues.  These  grounds  are  in  an-  advanced  sta^e  of  improvement ;  gas 
lamps  around  jvnd  on  main  lines  of  travel  through  the  park;  gravel  road 
and  walks  in  good  condition;  lawn  surfaces  partly  planted  with  orna- 
mental evergreen  and  decidiu)us  trees  and  shrubs.  There  is  1  drink- 
ing fountain  in  this  park. 
No.  7.  Judiciary  Parky  area  19  acres  35,712  square  feet;  highly  improved): 

Between  Fourth  and  Fifth  streets  west  and  Indiana  and  Louisiana  avenuea 
and  G  street  north.  The  City  Hall  and  new  Pension  Olhce  buildings  are 
located  in  this  park.  These  grounds  are  in  an  advanced  stage  of  improve- 
ment and  partly  inclosed  with  i)ost-and-chain  fence;  gas  lamps  around 
and  on  main  lines  of  travel  through  the  park;  watchman^s  lodge  with 
public  conveniences,  2  drinking  fountains,  and  1  jet  fountain  are 
in  this  park;  general  roads  and  walks  in  good  condition;  lawn  surfaces 
planted  with  ornamental  evergreen  and  deciduous  trees,  and  shrubs  and 
Uower  beds  in  front  of  watchman's  lodge.  The  entrance  road  totheeast 
end  of  the  the  Pension  OflBce  building,  and  walks  leading  to  and  passing 
the  building,  and  the  walk  from  Fourth  and  E  streets  and  from  watch- 
man's lodge  to  the  Pension  OflSce  building  and  from  Fourth  to  Fifth 
streets  west  and  from  Fourth  and  F  streets  to  City  Hall  and  Louisiana 
avenue  and  from  Fourth  street  west  and  Indiana  avenue  to  the  City 
Hall  are  laid  in  asphalt;  water  for  irrigating  purposes  has  been  in tro- 
daced. 
No.  8.  Mount  Vernon  Park  (area,  2  acres  27,673  square  feet;  highly  improved): 

Between  Seventli  and  Ninth  streets  northwest,  at  the  intersection  of 
Massachusetts  and  New  York  avenues.  This  park  is  improved  and 
planted  with  ornamental  evergreen  and  deciduous  trees  «ind  shrubs; 
inclosed  with  ])ost  and  chain  fence;  gas  lamps  around  and  through  the 
park;  two  drinking  fountains  and  one  ornamental  iron  jet  fountain  in 
the  center  of  the  park;  gravel  and  asphalt  walks  jon  direct  lines  of 
travel  through  the  park,  and  lawn  surfaces  interspered  with  flower  beds 
for  summer  planting  of  exotic  flowering  and  foliage  plants. 
Ko.  9.  Franklin  Park  (area,  4  acres  28,590  square  feet;  highly  improved) : 

Between  Thirteenth  and  Fourteenth  streets  west  and  I  and  K  streets 
north.  Gas  lamps  through  the  park;  two  drinking  fountains  and  a 
watchman's  lodge,  with  public  conveniences,  and  a  fountain  in  the 
center  of  the  park,  with  a  set  of  French  jets  and  ornamental  polished 
Aberdeen  granite  coping;  lawn  surfaces  planted  with  choice  ornamental 
evergreen  and  deciduous  trees  and  shrubs,  and  interspersed  with  beds 
and  borders  for  summer  planting  of  decorative  flowering  and  foliaged 
plants;  as]>halt  and  gravel  walks  on  lines  of  travel  through  the  park,  ' 
Ko.  10.  Lafayette  Park  (area,  6  acres  41,444  square  feet;  highly  improved): 

Between  Pennsylvania  avenue  and  H  street  north  and  Fifteen-and-a-half 
and  Sixteen-and-a-half  streets  west.  This  park,  from  its  prominent 
situation  opposite  the  main  front  of  the  Executive  Mansion,  was  one  of 
the  first  city  parks  elaborately  improved  and  planted,  and  contains  a 
choice  collection  of  evergreen  and  deciduous  trees  and  shrubs,  including 
many  tine  specimens  of  rare  species  not  generally  found  north  of  Wash- 
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iugtoa;  gas  lamps  aronnd  ami  through  tho  pork;  two  drinkiac  foun- 
tains; lawn  surfaces  planted  chiefly  on  margins  of  walks  and  inter- 
spersed with  flower  ]>eds  and  borders  for  summer  planting  of  exotie 
flowering  aud  foliaged  plants.  *  Two  massive  antique  bronze  vases  of 
elaborate  design  ou  granite  pedestals  graee  theparkat  intersection! 
of  walks  near  the  eastern  and  western  entrances.  The  equestrian  statae 
of  Gen.  Jackson,  by  Clark  Mills,  ou  a  white  marble  pedestal,  surrounded 
by  four  fleld  pieces  of  artillery  (captured  by  Gen.  Jackson),  occupiet 
the  center  of  the  park ;  gravel  and  asphalt  walks  are  in  good  condition, 
and  a  watchinau*8  lodge,  with  necessary  public  conveniences,  is  located 
in  this  park. 
The  statue  of  Ocn.  Lafayette  and  his  compatriots,  by  Messrs.  Alexander 
Fal):uiero  and  Antoniu  Mercie,  of  France,  graces  tho  son tbeaat  entrance 
to  this  park ;  two  granite  pier  posts,  with  wing  walls  aud  coping,  have 
been  ];lace<l  at  this  entrance  to  the  park,  and  a  granite  boundary  onrb^ 
with  terminal  granite-block  piers  at  entrances  to  walks  hai  been  set 
around  tho  i»ark. 

No.  11.  McPherson  Park  (area,  1  acre  29,216  square  feet;  highly  improved): 

Between  I  and  K  streets  north,  at  the  southeastern  terminus  of  and  inter- 
section of  Vermont  avenue  aud  Fifteeuth  street  west.  These  grounds 
are  in  an  advanced  stage  of  improvement;  the  lawn  surfaces  are  planted 
with  ornamental  evergreen  and  deciduous  trees  aud  shmbs.  llie  eques- 
trian statue  of  Gen.  McPherson,  by  Louis  L  Kebisso,  occnpiee  the  center 
of  tho  ])ark;  two  large  ornamental  iron  flower  vases  are  placed  on  tiie, 
lawns  and  ])lanted  with  suitable  summer  decorative  plants;  asphalt 
walks  intersect  tho  grounds  on  diract  lines  of  travel  throngh  the  park; 
gas  Iauii>8  around  and  through  the  park.  Two  drinking  fonntaina  are 
])lace<l  at  intorseetious  of  walks  near  the  center,  and  agrauito  bonndaiy 
curb  around  tlie  margin  of  tho  park. 

No.  12.  FarragHt  Park  (area,  1  acre  26,216  square  feet;  highly  improved) : 

Hetween  I  an<l  K  streets  north  and  terminus  and  intersection  of  Connecti- 
cut avenue  aud  Seventeenth  street  west.  The  bronze  statue  of  Admiral 
Farragut,  by  Mrs.  Vinnie  Keam  Hoxio,  is  located  in  the  center  of  this 
park;  lawn  surfaccs^are  planted  with  evergreen  aud  decidnous  trees  and 
shrubs,  aud  intcrsi)ersed  with  flower  beds,  etc.;  asphalt  walks  are  laid 
out  in  diagonal  lines,  and  a  drinking  fountain  placed  at  intersection  of 
the  walks;  gas  lami>ri  are  aronnd  and  through  the  park;  inclosed  with 
])Ostand-(>iiain  fence. 

No.  13.  liawliiiH  Park  (area,  1  acre  30,218  stiuaro  feet;  highly  improved)  : 

Between  Eighteenth  and  Nineteenth  streets  west  and  at  the  intersection 
of  New  York  avenue  and  £  street  north.  This  park  is  inclosed  with 
post-aiul-chain  fence ;  improved  and  planted  witii  evergreen  and  decid- 
u<»us  trees  and  shrubs;  lawn  surfaces  planted  chiefly  on  margins  of 
walks;  two  rustic  fountains  are  located  near  the  eastern  and  wcbtom 
entrances ;  asphalt  walks  arc  laul  out  in  direct  lines  of  travel ;  gas  lamps 
are  around  tho  ]>ark. 

No.  14.  Llnroln  Paik  (area,  6  acres  25,284  s(inare  feet;  highly  improved): 

Between  Eleventli  and  Thirteenth  streets  east  aud  at  the  intersection  of 
•  Kentucky,  Tennessee,  North  Carolina,  ami  Massachusetts  avenues.  The 
bronze  statue  of  **Tho  Emancipation,'' by  Thonms  Ball,  is  located  in 
this  park.  These  grounds  are  in  an  advanced  stage  of  improvement; 
inclosed  with  post-and-ehain  fence;  gas  lamps  around  the  park  and  on 
lines  of  walks  through  it;  lawn  surfaces  planted  with  choice  evergreen 
and  deciduous  trees  and  shmbs,  iuterspersed  with  flower  beds,  etc. ; 
gnivel  walks  on  needed  lines  of  travel  are  in  good  condition.  There  an 
two  drinking  fountains  and  a  watchman's  lodge,  with  pnbhc  eon^'eai- 
eneos,  in  tho  park.  Two  onmmental  fountains  (spray  Jets  and  Portland 
cement  stone  copings  aud  basins)  aro  placed  at  northern  and  sontheia 
entrances  to  this  park. 

No.  15.  Stanton  Park  (hthiIj  3  acres  2,145  square  feet;  highljy  improved): 

Between  Fourth  and  Sixth  streets  east  aud  atthe  intersectionof  Hasssekn- 
setts  and  Maryland  avenues.  The  bronze  eouestrian  statue  of  Gen. 
Greene,  by  Henry  K.  Brown,  is  located  here.  The  park  Is  inoloaedwitt 
post-aud-chain  fence;  gas  lamps  are  through  the  park;  lawn  aorftesi 
planted  with  choice  evergreen  and  deciduous  trees  and  shmbs;  grsvsl 
walks  on  direct  lines  of  travel,  flower  beds  are  laid  oat  at  the  baseof  tht 
pedestal  of  the  statue  for  summer  plan  ting  of  decorative  floweringplaats; 
two  ornamental  rustic  fountains  are  located  at  intersection  of  walks. 

No.  16.  Folger  Park  (area,  1  acre  39,654  square  feet;  highly  improTsd): 

Between  Second  and  Third  streets  east  and  at  the  mtsrssetion  <if  Noftfe 
Carolina  avenue  aud  D  street  south.    This  park  is  on  the  north  Ikont  sf 
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Providence  Hospital  and  is  inclosed  witl>po8t-and-cliain  fence ;  gas  lamps 
aroand  and  through  the  park ;  gravel  walks  on  direct  lines  of  travel  and 
the  lawn  surfaces  are  planted  with  deciduous  trees ;  there  is  also  a  rustic 
jp^anit«  fountain  in  the  center  of  the  park. 
No.  17.  Garfield  Park  (area/  23  acres  42,  691  square  feet ;  highly  improved) : 

Between  South  Capitol  street  and  Third  streetcast  and  at  the  intersection 
of  New  Jersey  and  Virginia  avenues.  These  grounds  are  in  an  advanced 
stage  of  improvement;  gravel  roads  and  walks  on  direct  lines  of  travel. 
The  lawn  surface  is  fully  graded.  The  eastern  section  is  planted  with 
a  choice  collection  of  evergreen  and  deciduous  trees  and  shrubs,  and 
inter8|>ersed  with  flower  beds.  The  western  section  is  only  planted 
in  part:  irrigating  water  has  been  introduced  throughout  the  park. 
'Mo,  18.  Marion  Park  (area,  1  acre  26,840  square  feet;  highly  improved^: 

Between  Fourth  and  Sixth  streets  east  at  the  intersection  of  South  Caro- 
lina avenue  and  E  street  south.  These  grounds  have  been  highly  im- 
proved ;  gas  lamps  placed  around  and  through  the  park ;  gravel  walks 
constructed  on  direct  lines  of  travel,  and  lawn  surfaces  planted  with 
evergreen  and  deciduous  trees  and  shrubs.  There  is  a  handsome  large 
Hilton  iron  vase  in  this  park. 
No.  19.  Rectangle  (area,  3  acres  1,145  square  feet;  unimproved). 

Between  Fifth  and  Seventh  streets  east  and  K  and  L  streets  south,  oc- 
cupied in  part  by  a  railway  track  leading  into  the  U.  S.  Washington 
navy-yard,  as  per  act  of  Congress,  dated  March  2, 1889. 
No.  20.  Rectangle  (area,  11  acres  13,810  square  feet;  unimproved) : 

Between  Four-and-a-half  and  Sixth  streets  west  and  College  and  Pomeroy 
streets  north,  partly  planted  with  deciduous  trees  of  large  growth,  and 
sodded. 
N'o.  21.  Rectangle  (area,  2  acres  36,181  square  feet;  unimproved) : 

Between  Twentieth  and  Twenty-first  streets  west  and  B  street  north  and 
the  Potomac  River. 
No.  22.  Triangle  (area,  3,502  square  feet;  highly  improved) : 

Between  Twenty -eighth  and  Twenty-ninth  streets  west  and  at  the  inter- 
section of  Pennsylvania  avenue  and  M  eitreet  north.     Lawn  planted  with 
suitable  deciduous  trees  and  shrubs,  having  a  large,  ornamental  iron 
Jet  fountain,  and  inclosed  with  park  post-and-chain  fence. 
No.  23.  Triangle  (area,  2,275  square  feet;  highly  improved) : 

Between  Twenty-fifth  and  Twenty-sixth  streets  west,  at  the  intersection 
of  Pennsylvania  avenue  and  L  street  north.     Inclosed  with  post-and- 
chain  fence;  improved,  and  planted  mainly  with  flowering  dwarf  trees 
and  shrubs. 
Xo.  24.  Triangle  (area,  6,240  square  feet;  partially  improved) : 

Between  Twenty-fourth  and  Twenty-tifth  streets  west  and  at  the  inter- 
section of  Pennsylvania  avenue  and  L  street  north.   Inclosed  with  a  post- 
and-chain  fence ;  graded,  but  not  planted ;  water  introduced. 
No.  25.  Trapezoid  (area,  1,365  square  feet;  highly  improved) : 

Between  Twenty-third  and  Twenty-fourth  streets  west  and  at  the  inter- 
section of  Pennsylvania  avenue  and  K  street  north.   Inclosed  with  post- 
and-ehain  fence,  and  lawn  surface  graded;  flower  bod  in  center  of  space 
and  water  introduce<l. 
No.  2S.    jra$hiugion  C'trc/c.(area,  1  acre  36,865  square  feet;  highly  improved): 

At  the  intersection  of  Pennsylvania  and  New  Hampshire  avenues  and  K 
and  Twenty-third  streets  northwest.  These  grounds  are  in  a  highly 
improved  condition,  and  are  encircled  by  a  granite  curbing;  gravel  or 
asphalt  walks  on  convenient  lines  of  travel  are  in  good  condition ;  gas 
lamps  around  and  through  the  park ;  lawn  surfaces  planted  with  cnoice 
evergreen  and  deciduous  trees  and  shrubs  and  interspersed  with  flower 
beds  for  summer  decorative  planting  of  flowering  and  foliage  plants; 
there  is  a  watchman's  lodge  in  this  park  and  two  drinking  fountains. 
This  is  the  site  of  the  equestrian  statue  of  Gen.  Washington,  by  Clark 
Mills. 
So.  27.  Trapezoid  (area,  2,232  square  feet;  partially  improved) : 

Between  Twenty-second  and  Twenty-third  streets  west  and  at  the  inter- 
section of  Pennsylvania  avenue  and  K  street  north.    Inclosed  with  a 
post-and-chain  fence,  lawn  surface  graded,  and  water  introduced. 
No-  28.  Trapezoid  (area,  17,688  square  feet;  highly  improved) : 

Between  Twentieth  and  Twenty-first  streets  west  and  at  the  intersection 
of  Pennsylvania  avenue  and  I  street  north.  Inclosed  with  post-and- 
chain  fence ;  improved  and  planted  with  choice  evergreen  and  deciduous 
trees  and  shrubs;  gas  lamps  around  park;  drinking  fountain  at  the 
eastern  end,  and  a  rose-jet  fountain  in  the  center  of  the  park ;  gravel 
walks  are  laid  diagonally  through  the  park ;  one  iron  flower  vase  near 
the  east  end  of  the  grounds. 
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No. liO.  Trapezoid  (area,  11,338  square  feet;  lii^^hly  improved): 

Ijetwcen  Tweiitioth  and  Twcuty-iirst  streets  west  aud  at  the  iiiterBcction 
of  reiinsylvania  avenue  and  I  street  north.  Inclosed  with  a  post-aud- 
chain  fenee;  jdanted  in  part  with  deciduous  trees  and  shruus;  lawn 
graded,  soiled,  aud  in  grass,  and  a  largo  bed  of  summer  ilowering  plants 
m  the  center  of  the  grounds. 

No.  30.  Trian;rlo  (area,  18,511  square  feet;  liighly  improved): 

Between  Eighteenth  aud  Nineteenth  streets  west  and  at  the  intersection  of 
Pennsylvania  avenue  and  H  street  north.  Inclosed  with  apost-and-chain 
leiice;  planted  with  deciduous  and  evergreen  trees  and  shrubs;  there  is 
a  rustic  fountain  v/ith  rose  jet  in  the  center;  gas  lamps  around,  and  con- 
creto  walks  through  the  park ;  a  flower  bed  is  constructed  iu  the  park. 

No.  31.  Triangle  (area,  11,740  8«iuare  feet;  highly  improved) : 

Between  Eighteenth  and  Nineteenth  streets  west  and  at  the  intersection 
of  Pennsylvania  avenue  and  H  street  north.  Inclosed  with  post-and- 
i-haiu  fence;  ])lantcd  with  deciduous  and  evergreen  trees  and  sbnibs,  and 
with  two  flower  beds. 

No.  32.  Trapezoid  (area,  1(>,270  square  feet;  partially  improved): 

Between  Thirteeu-aud-a-half  aiul  Fourteenth  streets  west  and  at  the  inter- 
sect it)n  of  l*ennsylvania  avenue  aud  E  street  north.  These  grounds  an 
graded  and  in  grass,  aud  partly  planted  with  deciduous  trees  and  water 
introduced;  it  is  antici2)atcd  that  they  will  bo.  highly  improved  at  an 
early  day. 

No.  33.  Trapezoid  (area,  21,012  square  feet;  highly  improved): 

Between  Thirteenth  aud  Fourteenth  streets  west  and  Pennsylvania  avenue 
and  K  street  north.  The  surface  of  this  space  was  raised  several  feet  in 
the  center  and  rcgraded  aud  soiled ;  asphalt  walks  on  lines  of  travel  and 
a  triangular  loiuitain  basin,  capped  with  an  ornamental  coping  of  Euclid, 
Ohio,  dressed  stone,  were  constructed;  lawn  planted  with  ornamental 
evergreen  and  deciduous  trees  and  shrubs ;  onelargo  iron  flower  vase  has 
been  i)laced  in  position,  and  irrigating  water  introduced;  a  low  granite 
curbing  surrounds  the  reservation. 
The  commission  created  by  act  of  Congress  ai)proved  March  2,  1880  (25 
iStats.,  p.  1)71),  has  selected  this  space  for  the  statue  of  the  late  CJcn. 
Philip  II.  Sheridan. 

No.  31.  Trapezoid  (area,  7,678  stpiare  feet;  highly  improved): 

1  Jet  ween  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  Pennsyl- 
vania  avenue  and  Ninth  street.  Inclosed  with  i)ost-and-pipe-mil  fence; 
ornamental  cast-iron  fountain  in  th(?  center;  Portland  c<*iuent pavement 
around  aud  through  the  park. 

No.  35.  Triangle  (area,  .5,r>2})  square  feet;  highly  improved): 

Between  Eighth  and  Ninth  streets  west  and  at  the  intersection  of  Penn- 
sylvania  aud  Louisiana  avenues.  The  bronze  statue  of  Gen.  John  A. 
liawlius,  by  A.  Bailey,  is  now  located  in  this  park.  Inclosed  with  post* 
and-i)ii)e-rail  fence;  lawn  plante*!  with  deciduous  trees  of  large  growth; 
water  introduced,  and  asphalt  walks  through  park. 

No.  3i).  Trapezoid  (area,  l."'>,138  sijuaro  feet;  highly  improved) : 

Between  Seventh  aud  Eighth  streets  west  and  at  the  intersection  of  Penn- 
sylvania aud  T^ouisiana  avenues  and  C  street  north.  The  surface  of  this 
space  was  raised  several  feet  in  the  center,  and  regraded  and  resoiled, 
and  gravel  walks  constructed;  lawn  surfaces  were  planted  with  orna- 
nu'utal  evtTgreen  and  deciduous  trees  aud  shrubs;  two  largo  ornamental 
iron  ilowcr  vases  are  placed  at  iut:Tdections  of  walks,  and  irrigating 
water  introduced;  a  granite  curb  surrounds  the  reservation. 
The  commission  creatcMl  by  act  of  Congress  approved  March  2.  18S9  (25 
Stats.,  p.  972),  has  selected  this  spaeo  for  the  statue  of  the  late  Gen. 
Winfiold  Scott  Hancock. 

No.  37.  Triangle  (area,  5.1^0  square  feet;  highly  improved): 

Between  Second  aud  Third  streets  e:ist  and  at  the  intersection  of  Penn. 
sylvania  avenue  and  H  street  south.  Inclosed  with  post-and-chain  fence 
lawn  surface  arranged,  a  flower  bed  in  the  center,  and  water  intra* 
duced. 

No.  lis.  Triangle  (area.  13,360  square  feet;  highly  improved): 

Between  Fourth  and  Fifth  streets  east  and  at  the  intersection  of  Pennsyl- 
vania and  North  Carolina  avenues.  Inclosed  with  post-and-pipe-mi 
ience;  lawn  surface  arranged  with  a  flower  bed  in  the  center;  planted 
iu  part  with  a  few  shrubs  and  trees,  and  water  introduced. 

No.  30.  Trapezoid  (area,  12,100  sciuaro  feet;  highly  improved) : 

Between  Fourth  and  Fifth  streets  east  and  at  the  intersection  of  Penn- 
sylvania and  North  Carolina  avenues.     Inclose<l  with  post-and-pipe-nul 
fence ;  lawn  surface  arranged  with  a  flower  bed  in  the  center  and  planted 
in  part,  and  water  introduced. 
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No.  40.  Triangle  (area,  3}685  square  feet;  highly  improved): 

Between  Fourth  and  Fifth  streets  east  and  at  the  intersection  of  Penn- 
sylvania and  North  Carolina  avennefl.     Inclosed  with  post-and-pipe-rail 
fence;  lawn  surface  arranged  with  flower  bed  in  the  center  and  planted 
in  part,  and  water  introduced. 
No.  41.  Trapezoid  (area,  3,933  square  feet;  highly  improved) : 

Between  Fifth  and  Sixth  streets  east  and  at  the  intersection  of  Pennsyl- 
vania and  North  Carolina  avenues.     Inclosed  with  a  post-and-pipe-rail 
fence;  planted  in  part;  lawn  surface  arranged  with  itowcr  bed  in  the 
center,  and  water  introduced. 
No.  42.  Triangle  (urea,  11,070  square  feet;  highly  improved): 

Between  Fifth  and  Sixth  streets  east  and  at  the  intersection  of  Pennsyl- 
vania and  North  Carolina  avenues.     Inclosed  with  a  post-and-pipe-rail 
fence  ;  lawn  surface  arranged  with  a  flower  bed  in  the  center;  planted 
in  part,  and  water  introduced. 
No.  43.  Triangle  (area,  13,855  square  feet;  highly  improved): 

Between  Fifth  and  Sixth  streets  east  and  at  the  intersection  of  Pennsyl- 
^^lnia  and  North  Carolina  avenues.     Inclosed  with  a  post-and-pipe-rail 
fence ;  lawn  surface  arranged  with  llower  bed  in  the  center,  a  few  shrubs 
planted,  and  water  introduced. 
No.  41.  Triangle  (area,  14,900  square  feet;  highlj'  improved): 

Between  Seventh  and  Eighth  streets  east.and  at  the  intersection  of  Penn- 
sylvania and  South  Carolina  avenues.     Inclosed  with  a  post-and-pipe- 
rail  fence;  lawn  surface  arranged  with  a  flower  bed  in  center;  a  few 
shrubs  and  trees  planted;  water  introduced. 
No.  45.  Triangle  (area,  13,030 square  feet;  highly  improved): 

Between  Seventh  and  Eighth  streets  cast  and  at  the  intersection  of  Penn- 
sylvania and  South  Carolina  avenues  and  D  street  south.     Inclosed  with 
post-and-pipe-rail  fence;  lawn  surface  arranged  with  a  flower  bed  in  the 
center;  water  introduced,  and  partly  planted. 
No.  40.  Triangle  (area,  1,450  square  feet ;  highly  improved:) 

Between  Seventh  and  Eighth  streets  east  and  at  the  intersection  of  Penn- 
sylvania avenue  and  D  street  south.     Inclosed  with  post-and-pipe-rail 
fence;  lawn  surface  arranged. 
No.  47.  Triangle  (area,  1.100  square  feet;  partially  improved): 

Between  Eighth  and  Ninth  streets  east  and  at  the  intersection  of  Pennsyl- 
vania and  South  Carolina  avenues  and  D  street  south.     Graded  and  in 
grass. 
No.  4S.  Triangle  (area,  11,440  square  feet;  highly  improved) : 

Between  Eighth  and  Ninth  streets  oast  and  at  the  intersection  of  Pennsyl- 
vania avenue  and  D  street  south.     Inclosed  with  post-and-chain  fence; 
lawn  surface  arranged  with  flower  bed  in  the  center;    a  few  shrubs 
planted,  and  water  introduced. 
No  49.  Triangle  (area,  16,019  square  feet;  highly  improved) : 

Between  Eighth  and  Ninth  streets  east  and  at  the  intersection  of  Penn- 
sylvania and  South  Carolina  avenues.     Lawn   surface  arranged,  sown 
with  grass  seed,  and  water  introduced;  inclosed  with  a  post-and-chain 
fence,  and  a  flower  bed  and  shrubs  planted. 
No.  50.  Triangle  (area,  4,618  square  feet;  highly  improved) : 

Between  Tenth  and  Eleventh  streets  east  and  at  the  intersection  of  Penn- 
sylvania avenue  and  E   street  south.     Lawn  surface  arranged,  sown 
with  grass  seed,  and  water  introduced;  inclosed  with  post-and-chain 
fence,  and  a  flower  bed  in  the  center. 
No.  .M.  Triangle  (area,  7,456  square  feet;  highly  improved): 

Between  Eleventh   and  Twelfth  streets  east  and  at  the  intersection  of 
Pennsylvania  avenue  and  E  street  south;  inclosed  with  post-and-chain 
fence ;  lawn  surface  arranged  and  in  grass. 
No.  i>2.  Trapezoid  (area,  10,962  square  feet;  unimproved); 

Between  Twelfth  and  Thirteenth  streets  east  and  at  the  intersection  of 
Pennsylvania  avenue  and  G  street  south. 
No.  ,^)3.  Triangle  (area,  6,800  square  feet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  intersection  of 
Pennsylvania  avenue  and  G  street  south. 
No.  .54.  Rectangle  (area,  1  acre 4,788  square  feet;  unimproved): 

Between  Thirteenth  and  Fifteenth  streets  east  and  at  the  intersection  of 
Pennsylvania  and  Georgia  avenues  south. 
No.  55.  Segment  of  circle  (area,  1  acre  13,165  square  feet;  unimproved) . 

At  the  junction  of  Pennsylvania  avenue  with  the  Eastern  Branch  bridge 
and  on  the  south  side  of  that  avenue. 
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No  50. 
No.  57 

No.  IjH. 


No.  50. 


No.  6<>. 


No.  61. 
No.  iV2. 


No.  (K>. 


No.  01, 


Ni».  <>;"). 


No.  lUi. 


No.  <i7. 


No.  (W. 


Segment  of  circle  (area.  2  acres  11,080  square  fret;  nnimproved) : 

At  the  junctiou  of  Peiiiisylvania  a  venae  x^ith  the  Eastern  Branch  bridge 
and  on  the  north  side  of  the  avenue. 

Trian;j:lo  (area,  :?.435  8f|uare  feet;  partially  improved; - 
lii-twcen  Tweiity-tirst  and  Twenty-sei-ond  streets  west  and  at  the  intersec- 
tion   of  Massachnsi'tts   avenue  and    Q  street  north.    Lmwu    surface 
arranged  and  soddvd. 

Triangle  (area,  3,177  s<inare  feet;  highly  improved): 

Between  T\venty-firs»t  and  Twenty-second  streets  west  and  at  the  intersec- 
tion of  Ma>8a'chn6etts  aveiine  and  Q  street  north.  Inclosed  with  post- 
and-chaiu  fenrc;  ]>lanted  with  deciduous  trees  andshruhs;  a  large  war- 
wick  iron  vase  placiMl  in  the  center,  and  water  introduced. 

Trapezoid  (area.  8,3ik{  square  feet:  highly  inipioved): 

Between  Nineteenth  and  Twentieth  streets  west  and  at  the  intersection  of 
Massachusetts  avenue  and  P street  north.     Inclosed  witl^ post^aiid-chain 
fence :  graded,  boddctl,  an  ornamental  fountain  placed  in  the  center,  and 
,    water  introduced. 

Dupont  Circle  (area,  *J  acres  2,722  square  feet;  highly  improved)  : 
Between  Eighteenth  and  Twentieth  streets  west  and  at  the  intersection  of 
Massachusetts,  Connecticut,  and  New  Hampshire  avenues.  The  pe«leK- 
tal  and  statue  of  Kear-Admiral  Dupont,  by  Mr.  Lauut  Thompson,  is 
located  in  the  centej  of  this  park.  These*  grounds  have  been  improved, 
and  idanted  with  a  choice  c(dlection  of  dwarf  ornamental  flowering 
trees  and  sliruhs;  a  number  of  evergreen  and  <lccidnou8  trees  of  large 
growth  liave  also  been  planted.  Inclosed  with  post>and-chain  fence: 
gas  lamps  through  the  circle;  two  drinking  fountains  at  intersection  of 
walks;  lawn  surface  interspersed  with  llower  1>e<ls;  water  introduced, 
and  asphalt  walks  laid  on  direct  lines  of  travel  through  the  circle. 

Trapezoid  (area,  2.2<K>  square  feet;  unimproved): 
Between  Eighteenth  aud  Nineteenth  streets  west,  and  at  the  intersection 
of  Massachusetts  avenue  and  P  street  north. 

Trapezoid  (area,  liJ,JK>-l  square  feet ;  highly  improved): 
Between  Sixteenth  and  Seveuteentli  streets  west  and  at  the  intersection 
of  Massachusi  tts  and  Rhode  Island  uveuuos.  Inclosed  with  post-and- 
chain  fence;  lawn  surface,  planted  mainly  with  specimen  dwarf  trees 
aud  assorted  varieties  of  llowering  shrnbs;  llower  bed  in  the  center, 
and  water  introduced. 

Scott  Circle  (area,  7,}^5l  square  feet;  highly  improved): 

At  the  intersection  ol'  Massachusetts  and  Khodo  Island  avenues  and  Six- 
tecntli  street  west.  This  circle  is  the  site  of  the  bronze  statue  of 
(ien.  Wintield  Scott,  by  Henry  K.  Brown.  Improved  and  planted; 
llower  beds  laid  out  on  the  lawn  surface  and  at  the  base  of  the  statue; 
gas  lami>s  and  llagstone  2)avement  around  the  circle,  and  water  intro- 
duced. 

Trapezoi*!  (area,  13,725  scjuare  feet;  highly  improvetl): 

Between  Fifteenth  and  Sixteenth  streets  west  and  at  the  intersection  of 
Massachusetts  and  Rhode  Island  avenues  north.  InoloBOfl  with  post- 
and-chain  fence;  lawn  surface  planted  with  dwarf  ornamental  ever- 
green and  deciduous  trees  and  llowering  shrnbs:  flower  bed  in  the 
eent(fr;  gas  lamps  and  stono  pavement  around  tlie  park,  and  water 
introduced. 

Trajjczoid  (area,  3,11M  Sijuarc  feet:  highly  improved): 

Between  Fourteenth  and  Fifteenth  streets  west  and  at  the  intersection  of 
Massachusetts  avenue  and  M  street  north.  Inclosed  with  a  light  iron 
railing;  improved  and  jmrtly  planted. 

ThomtiH  Circle  (area,  28,352  square  feet;  liighl}'  improved): 
At  intersection  of  Massachusetts  and  Vennont  avennes  and  Foarteenth 
street  west.  This  circle  is  the  site  of  the  bronze  oquestrian  statue  of 
Gen.  (leorge  II.  Thomas,  by  J.  Q.  A.  Ward.  The  grounds  are  improved; 
llow(>r  beds  laid  (uit  in  the  lawn  surface;  gas  lamps  around  the  circle; 
a  llagstone  i)avement  also  surrounds  the  circle,  and  water  has  been 
introduced. 

Trapezoid  (area,  3,56<)  square  foet;  highly  improved): 

Between  Thirteenth  and  Fourteenth  streets  west  and  at  the  iutersectioo 
of  Massachusetts  avenue  and  M  street  north.  Inclosed  with  wooden- 
])ost  and  pipe- rail  fence,  graded  and  sodded,  and  planted  in  part. 

Trapezoid  (area,  1<>,«19  square  feet;  highly  improved): 

Botw(M:n  Klevcnth  and  Twelfth  streets  west  and  at  the  intersection  of 
Massachusetts  avenue  and  L  street  north.  Inclosed  with  poat-and- 
chain  fence;  planted  with  evergreen  and  deciduous  trees  and  ahrubSy 
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maiuly-of  dwarf  growth;  asphalt  walks  are  laid  on  direct  lines  of 
travel:  flower  beds  laid  out  at  intersections  of  walks;  gas  lamps  are 
around  the  park  and  a  drinking  fountain  located  nt  its  eastern  end; 
two  large  ornamental  flower  vases  are  placed  in  suitable  positions,  and 
water  has  been  introduced. 
No.  69.  Trapezoid  (area,  17,686  square  feet;  highly  improved) : 

Between  Tenth  and  Eleventh  streets  west  and  at  the  intersection  of  Mas- 
snchusetts  avenue  and  L  streets  north.    Inclosed  and  improved  in  a 
similar  manner  to  No.  68  (the  reservation  before  described),  and  situated 
just  opposite  and  having  one  lar^e  ornamental  flower  vase. 
No.  70.  Trapezoid  (area,  6,794  square  feet;  highly  improved): 

Between  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  Massa- 
chusetts and  New  York  avenues  and  K  street  north.     Inclosed  with 
iron  railings  and  planted  with  trees  and  flowering  shrubs. 
No.  71.  Trapezoid  (area,  5,812  square  feet;  highly  improved) : 

At  the  intersection  of  Massachusetts  avenue,  Seventh  street  west,  and  K 
street  north.    Inclosed  with  post-and-chain  fence;   flower  bed  in  the 
center  of  lawn  surface  and  water  introduced;  gas  lamps  and  flagstone 
pavement  around  the  park. 
No.  72.  Trapezoid  (area,  18,000  square  feet;  highly  improved) : 

Between  Fifth  and  Sixth  streets  west  and  at  the  intersection  of  Massa- 
chusetts avenue  and  I  street  north.    Inclosed  with  post-and-chain  fence; 
planted  mainly  with  low-growing,  ornamental  trees  and  shrubs;  two 
flower  beds  laid  out  and  water  introduced. 
No.  73.  Trkingle  (area,  625  square  feet;  partially  improved) : 

Between  Fourth  and  Fifth  streets  west  and  at  the  intersection  of  Massa- 
chusetts avenue  and  I  street  north.     Graded  and  in  grass. 
No.  74.  Trapezoid  (area,  10,887  square  feet;  highly  improved): 

At  the  intersection  of  Massachusetts  avenue  and  I  street  north  and  Fifth 
street  west.     Inclosed  with  post-and-chain  fence ;  gravel  walks  in  direct 
lines  of  travel;  planted  mainly  with  low-growing  trees  and  shrubs  and 
water  introduced. 
No.  75.  Triangle  (area,  5,400  s(iuare  feet;  highly  improved): 

At  the  intersection  of  Massachusetts  avenue  and  H  street  north   and 
between  Third  and  Fourth  streets  west.     Inclosed  with  post-aud-pipe- 
raii  fence;  graded  and  sown  in  grass;  water  introduced  and  planted  in 
part. 
No.  76.  Triangle  (area,  7,320  square  feet;  highly  improved): 

Between  Third  and  Fourth  streets  west  and  at  the  intersection  of  Massa- 
chusetts avenue  and  li  street  north.     Water  introduced  and  planted  in 
part;  inclosed  with  post-and-pipe-rail  fence;  graded  and  sown  in  grass. 
No.  77.  Circle  (area,  15,393  square  feet;  partially  improved): 

Between  North  Capitol  and  First  streets  west  and  at  the  intersection  of 
Massachusetts  and  New  Jersey  avenues.     Graded  and  in  grass;  water 
introduced;  inclosed  with  post-and-chain  fence,  and  planted  in  part. 
No.  78.  Triau'^le  (area,  4,725  square  feet;  unimproved): 

Between  Nortli  Capitol  and  First  streets  west  and  at  the  intersection  of 
Massachusetts  avenue  and  F  street  north. 
No.  79.  Triangle  (area,  1,205  square  feet;  unimproved): 

Between  North  Capitol  and  First  streets  east  and  at  the  intersection  of 
Massachusetts  avenue  and  F  street  north. 
No.  80.  Triangle  (area,  1,205  square  feet;  partially  improved) : 

At  the  intersection  of  Massachusetts  and  Delaware  avenues  and  First 
street  east.     Graded  and  sown  in  grass. 
No.  81.  Triangle  (area,  4,062  square  feet;  unimproved) : 

Between  First  and  Second  streets  east  and  at  the  intersection  of  Massa- 
chusetts avenue  and  E  street  north. 
No.  82.  Triangle  (area,  4,418  square  feet;  partially  improved) : 

Between  Second  and  Third  streets  east  and  at  the  intersection  of  Massa- 
chusetts avenue  and  D  street  north.     Graded  and  in  grass,  and  partially 
planted. 
>'o.  83.  Trapezoid  (area,  4,915  square  feet;  partially  improved) : 

At 'the  intersection  of  Massachusetts  avenue,  D  street  north,  and  Third 
street  east.     Graded  and  sodded  and  in  grass. 
No.  84.  Trapezoid  (area,  9,594  square  feet;  highly  improved): 

Between  Sixth  and  Seventh  streets  east  and  at  the  intersection  of  Massa- 
chusetts avenue  and  B  street  north.  Inclosed  with  post-and-chain  fence, 
graded  and  m  grass,  and  water  introduced  and  flower  bed  in  center  oif 
space. 


3304   KEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ABMV. 


No.  S5.  Trapi'ZoidCaroa,  8,506  square  feot;  nuimproved) : 

Hetweou  Eight h  niul  Ninth  streets  cast  and  ut  the  iut<)rscction  of  Moasa- 
(fhiisetts  avenue  and  13  street  north. 
No.  i<i\.  Trapezoid  (area,  8,007  square  feet;  highly  improved): 

iU:tw(.'en  Eighth  and  Ninth  streets  east  iiud  at  the  in torsect ion  of  Massa- 
chusetts avenue  and  A  street  north.    Graded  and  seeded  in  grsMSf  flower 
bed  in  coiitcr,  Avater  introduced,  and  inclosed  ivith  post-aud-chain  fence. 
Xo.  87.  Triangle  (aroa,  UOO  square  feet;  ])artially  improved): 

netwceu  Ninth  and  Tenth  streets  east  and  at  the  intersection   of  Massa- 
chusetts avenue  and  A  street  north,     (traded  and  in  grass. 
No.  88.  Triangle  (area,  10,042  square  feet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  intorscction 
of  Massachusetts  avenue  and  A  street  south. 
No.  8{».  Trapezoid  (area,  8,505  square  feet;  unimproved): 

Hctwecn  Thirteenth  and  Fourteenth  streets  east  and  at  the  iiiterscction 
of  Massachusetts  avenue  and  15  street  south. 
No.  00.  Triangle  (area,  10,011  square  feet;  unimproved): 

Between  Fourteenth  and  Fifteenth  streets  east  and  at  tho  Junction  of 
Massachusetts  and  South  Carolina  avenues  southeast. 
No.  JM.  Triangle  (area,  7,()51  scjuare  feet;  unimiiroved) : 

Between  Fourteenth  and  Fifteenth  streets  east  and  at  tho  intersection 
of  Massachusetts  avenue  and  B  street  south. 
No.  l.H\  Triangle  (area,  18,351  6<iuare  feet;  unimproved): 

Between  Seventeenth  and  Eighteenth  streets  east  and  at  tho  intersection 
of  Massachusetts  avenue  and  0  street  south. 
No. !)!J.  Triangle  (area,  11,178  scpiare  feet;  unimproved): 

l>etween  Eighteenth  and  Nineteenth  streets  east  and  at  tho  intersoctionof 
Massachusetts  avenue  and  C  street  south. 
No.  01.  Triangle  (area,  1,571  S(  pi  are  feet;  unimproved): 

Between  Twenty -seventh  and  Twenty-eighth  streets  west  and  at  tlio  inter* 
section  of  Virginia  avenue  and  I  street,  north. 
No. 05.  Triangle  (area,  787  square  feet;  unimproved): 

Between  11  and  I  streets  north  and  at  tho  intersection  of  Virgini;*  avenne 
and  'I'wentv-se  veil  til  street  west. 
No.  iH).    frianglo  (area,  1,750  square  f<'et ;  unimproved): 

Between  Twenty-sixth  and  Twenty-seventh  streets  west  and  at  tho  inter- 
section of  Virginia  avenue  and  II  street  north. 
\o.  07.    Triangle  (area,  1.875  stiuare  feet ;  unimproved): 

iietwe:'U  Twenty-lilt h  and  Twenty-sixth  streets  west  and  at  tho  intcrsoc* 
tiou  ot*  Virginia  avenue  and  II  street  north. 
No.  Oy.  Triangle  (area,  8,t)10  s<|uare  feet;  unimproved): 

Between  Twenty-fourth  and  Twenty-fifth  streets  west  and  at  tho  inter- 
rii'etion  of  Virginia  avenue  and  G  street  north. 
N«).  W.    Triangle  (area,  1,807  square  feet:  unimproved) : 

Between  Twenty-fourth  and  rwenty-tifth  streets  west  and  at  tho  inter- 
section of  Virginia  avenue  and  (i  street  north. 
No.  Km).  'Triangle  (area,  0,ltU  S(iuare  feet;  unim|)roved): 

Between  'Twenty-third  and  Twenty-fourth  streets  west  and  at  t]ie  inter- 
section of  Virginia  avenue  and  F  street  north. 
No.  KU.  'Trapezoid  (area,  2,301  square  feet;  unimproved): 

Between  Twenty-s(M'oud  and  Twenty -third  streets  west  and  at  tho  inter 
section  of  Virginia  avenue  and  F  street  north. 
No.  102.  Triangle  (area, '1,23-1  square  feet;  unimproved): 

Between  Twenty-lirst  and  Twenty-second  streets  west  and  at  tho  inter- 
section i»f  Virginia  avenue  and  E  street  north. 
No.  103.  Triangle  (area,  1,312  square  feet;  unimproved): 

Between  'Twenty-first  and  Twenty-second  streets  west  and  at  tho  inter- 
section of  Virginia  avenue  and  E  street  north. 
No.  101.  Triangle  (area,  1,150  square  feet;  unimproved): 

Between  Twenty-first  and  Twenty -second  street-s  wost  and  at  tho  inter- 
section of  Virginia  avenue  and  D  street  north. 
No.  105.  Triangle  (area,  11,090  square  feet;  unimproved):  , 

Between  Twentieth  and  Twenty-first  streets  west  and  at  the  intersection 
of  Virginia  and  New  York  avenues. 
No.  100.  Triangle  (area,  11,167  square  feet;  unimproved): 

Between  Twentieth  and  Twenty -first  streets  west  and  at  the  intersection 
of  Virginia  and  New  York  avenues. 
No.  107.  Triangle(area,  1,950  square  feet;  unimproved): 

Between  Nineteenth  and  Twentieth  streets  wost  and  at  the  intersection  of 
Virginia  avenue  and  D  street  north. 
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Ko.  108.  Triangle  (area,  1,323  square  feet;  unimproved): 

Between  Nineteenth  and  Twentieth  streets  west  and  at  the  intersection 
of  Virginia  avenue  and  C  street  north. 
No.  109.  Triangle  (area,  1,180  square  feet;  unimproved): 

Between  Eighteenth  and  Nineteenth  streets  west  and  at  the  intersection 
of  Virgiui.-i  avenue  and  C  street  north. 
No.  110.  Triangle  (area,  7,250  square  feet;  unimproved): 

Between  Seventeenth  and  Eighteenth  streets  west  and  at  the  intersection 
of  Virginia  avenue  and  B  street  north. 
No.  111.  Trapezoid  (area,  10,237  square  feet;  highly  improved) : 

Between  Eleventh  and  Twelfth  streets  west  and  at  the  intersection  of 
Virginia  avenue  and  B street  south.  Inclosed  with  post-aud-chain  fence; 
planted  with  evergreen  and  deciduous  trees   and  shruhs  and  water 
introduced. 
No.  112.  Trapezoid  (area,  8,695  square  feet;  unimproved): 

Between  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  Vir- 
ginia avenue  and  C  street  north. 
No.  113.  Rectangle  (area,  2  acres  11,376  square  fret;  partially  improved) : 

Between  Seventh  and  Ninth  streets  west  and  at  the  intersection  of  Mary- 
land and  Virginia  avenues.  The  tracks  of  the  Baltimore  and  Potomac 
Railroad  intersect  this  space,  occupying  ahout  one-half  of  it,  and,  it  is 
believed,  in  violation  of  law.  The  other  half  is  inclosed  with  a  post- 
and-chain  fence,  roughly  graded,  and  sown  in  grass. 
No.  114.  Trapezoid  (area,  10,428  square  feet;  unimproved): 

Between  Sixth  and  Seventh  streets  west  and  at  the  intersection  of  Vir- 
ginia avenue  and  C  street  south. 
"So.   115.  Trapezoid  (area, 8,075 square  feet;  unimproved): 

Between  Sixth  and  Seventh  streets  west  and  at  the  intersection  of  Vir- 
ginia avenue  and  D  street  south. 
No.   116.  Triangle  Carea,  4, 625 square  feet;  partially  improved) : 

Between  Four-and-a-haif  and  Sixth  streets  west  and  at  the  intersection 
of  Virginia  avenue  and  D  street  south.  Inclosed  with  i)ost-and-pipe-rail 
fence  and  partly  i)lantod  ;  a  liower  bed  in  center. 
No.  117.  Triangle  (area,  16,775  square  feet;  unimproved): 

Between  Four-and-a-half  and  Sixth  streets  west  and  at  the  intersection 
of  Virginia  avenue  and  D  street  south. 
No.  ll'^.  Trapezoid  (area,  14,414  square  feet;  unimproved): 

Between  Second  and  Third  streets  west   and  at  the  intersection  of 
Virginia  avenue  and  E  street  south. 
No.   110.  Triangle  (area,  405  square  feet;  unimproved): 

Ik'tween   First  and   Second  streets   west    and   at   the   intersection   of 
Virginia  avenue  and  E  street  south. 
No.   120.  Trapezoid  (area,  4.032  square  f«'et;  unimproved): 

Between  First  street  west  and  Delawuro  avenue  and  at  the  intersection 
of  Virginia  avenue  and  E  street  south. 
So,  121.  Triaugle  (area,  2,580  8(1  uare  feet;  unimproved): 

Between  South  Capitol  and  H.'vlf  streets  west  and  at  the  intersection  of 
Virginia  avenue   and  F  street  south.     (The  railroad  side  track  into 
Marlow's  coal  yard  passes  through  the  center  of  this  park  by  authority 
of  act  of  Congress  approved  January  19,  1891.) 
Xo.  122.  Trapezoid  (area,  15,916  square  feet;  unimproved): 

Between  Fourth  and  Fifth  streets  east  and  at  the  intersection  of  Vir- 
ginia avenue  and  I  street  south. 
jCo.  123.  Triangle  (area,  16,183  square  feet;  unimproved): 

Between   Sixth   and   Seventh   streets   east  and  at   the  intersection   of 
Virginia  avenue  and  I  street  south. 
No.   124.  Trapezoid  (area,  9,828  square  feet;  unimproved): 

Between   Sixth  and   Seventh   streets  east   and   at   the  intersection  of 
Virginia  avenue  and  K  Btreet  south. 
jso.  1^.  Trapezoid  (area,  18,054  square  feet;  unimproved): 

Between  Eighth  and  Ninth  streets  east  and  at  the  intersection  of  Vir- 
ginia avenue  and    K   street  south.      (A  public  sehoolhonse  has  been 
erected  on  this  park;  occupied, it  is  believed,  withoutauthority  of  law.) 
f^o.  1-6.   Rectangle  (area,  1  acre  43,321  square  feet;  unimproved): 

Between  Niuth  and  Eleventh  streets  east  and  at  the  intersection  of  Vir- 
ginia and  Georgia  avenues  south. 
No.  1^-  Trapezoid  (area,  25,972  square  feet;  unimproved): 

Between  Eleventh  and  Twelfth  streets  east  and  at  the  intersection  of  Vir- 
ginia avenue  and  L  street  south.  Intersected  longitudinally  by  the 
tracks  of  the  Baltimore  and  Potomac  Railway,  it  is  believed,  in  violation 
of  law. 
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No.  12S.  Triangle  (area,  7,272  square  foot;  unimproved): 

Hotween  Twolftli  and  Thirteenth  streets  east  and  at  the  intersection  of 
Yirpriuia  avenue  and  M  street  south. 
No.  129.  Triangle  (area,  15,225  square  feet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  oast  and  at  the  intersection  of 
Virginia  avenue  and  M  street  south. 
No.  130.  Tri:mgle  (area,  3,932  square  feet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  tho  intersection  of 
Virginia  avenue  and  Water  street  soatheast. 
No.  131.  Triangle  (area,  1,298  square  feet;  unimproved): 

HctwiMui  Twenty  sixth  and  Twenty  seventh  streets  west  and  at  the  inter- 
Keetion  of  New  Hampshire  avenue  and  E  street  north. 
No.  132.  Triangle  (area,  1,268  square  feet;  unimproved): 

Bctw«MMi  Twonty-.<iixth  and  Twenty-seventh  streets  west  and  at  the  inter- 
section of  Now  Hampshire  avenue  and  F  street  north. 
No.  133.  Triangle  (area,  8,810  square  feet;  unimproved): 

Between  Twenty-iifth  and  Twenty-sixth  streets  west  and  at  the  intener- 
tion  of  New  Hampshire  avenue  and  G  street  north. 
No.  134.  Triangle  (area,  9,420  square  feet;  unimproved): 

Between  Twenty- fifth  and  Twenty-sixth  streets  west  and  at  tho  intcraoc* 
tion  of  New  Hampshire  and  Virginia  avenues. 
No.  135.  Triangle  (area,  1,014  square  feet ;  unimproved): 

Between  Twenty-fourth  and  Twenty-liftli  streets  west  and  at  t]ie  inter- 
soetion  of  N**\v  Hampshire  avenue  and  H  street  north. 
No.  130.  Triangle  (area,  030  £(|uare  feet ;  unimproved) : 

Between  Twenty-tbnrtli  and  Twenty-fifth  streets  west  and  at  the  inter- 
section of  New  Hampshire  avenue  and  I  street  north. 
No.  137.  Triangle  (area.  1,750  square  feet ;  unimproved) : 

I^etween  1  and  K  streets  north  and  at  tho  intersection  of  New  Hampshire 
avenue  and  Twenty-fourth  street  west.     Ineloscd  with  a  cast-iron  i^- 
ing  fenee  and  attached  to  8t.  Ann's  Infant  Asylum,  it  is  believed  in  vio- 
lation of  law. 
No.  138.  Triangle  (area,  2.2(X)  square  feet;  partially  improved): 

Between  K  and  J^  streets  north  and  at  tlie  intersection  of  New  Hampshire 
avenue  and  Twenty-seeontl  street  west.     Inclosed  with  a  wire  fence  and 
in  grass  hy  owner  of  adjoining  house,  it  is  believed  in  violation  of  law. 
No.  139.  Triangle  (areii,  1,995  square  feet;  unimproved): 

JSctw(M>n  L  aiid  M  streets  north  and  at  the  intersection  of  New  Hampshire 
avenue  and  Tw(»nty-second  street  west. 
No.  MO.  Triangle  (area,  0.995  square  feet;  partially  improved): 

Between  Twenty-first  and  Twenty-second  street-s  west  and  at  tho  inter- 
siM'tion  of  New  Hampshire  avenue  and  M  street  north.     Graded  and  in 
grass. 
No.  141.  Triangle  (area,  1,5,?0  sqi^are  feet;  unimproved): 

Between  M  and  N  streets  north  and  at  the  intersection  of  New  Hampshire 
avenne  and  Twenty-first  street  w(»8t.     Inclosed  with  an  iron  railing  bj 
owner  of  adjoining  house,  it  is  believed  in  violation  of  law. 
N«).  142.  Triangle  (area,  1,987  square  feet;  partially  improved): 

Between  N  and  <)  streets  north  and  at  the  intersection  of  New  Hampshirs 
avenue  and  Twentieth  street  west.     Graded  and  in  grass. 
No.  143.  Triangle  (area,  988  square  feet;  unimproved): 

Between  Nineteenth  and  Twentieth  streets  west  and  at  the  intorsectioa 
of  New  Jlanipsliire  avenue  and  <)  street  north. 
No.  141.  Triangle  (area,  12,204  square  feet;  highly  improved): 

Between  Seventeenth  and  Kighteentli  streets  west  and  at  tho  intersectioa 
of  New  Hampshire  avenue  and  S  street  north.      Graded,  gravel  w^ks 
constructed,  trees  and  shrubs  planted,  and  water  introduced. 
No.  145.  Triangle  (area,  3.838  square  feet;  highly  improved): 

Between  Sixteenth  and  SeventeentTi  streets  west  and  at  the  intersectioa 
of  New  Hampshire  avenne  and  T  street  north.    Graded,  sown  in  grasi» 
planted  with  trees  and  shrubs,  and  water  introduced. 
No.  140.  Triangle  (area,  5,400 square  feet ;  unimproved): 

Between  Sixteenth  and  Seventeenth  streets  west  and  at  the  inieisectioB 
of  New  Ham])shire  avenue  and  U  street  north. 
No.  147.  Triangle  (area,  3,700  square  feet;  unimproved): 

Between  Fifteenth  and  Sixteenth  streets  west  and  at  the  intersection  el 
New  Hampshire  avenue  and  Sixteenth  street  west. 
No.  148.  Triangle  (area,  4,120  square  feet;  unimproved): 

Between  Fifteenth  and  Sixteenth  streets  west  and  at  tho   Intersectioi 
of  Now  Hampshire  avenue  and  Fifteenth  street  west. 
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No.  149.  Triangle  (area,  7,470  square  feet;  highly  improved): 

Between  Nineteenth  and  Twentieth  streets  west  and  at  the  intersection 
of  Connecticut  avenue  and  Q  street  north.    Graded  and  sown  with  grass 
seed,  planted  with  evergreen  and  deciduous  trees  and  shrubs,  two  flower 
beds  constructed,  and  water  introduced. 
No.  150.  Triangle  (area,  6,435  square  feet;  highly  improved): 

Between  Seventeenth  and  Eighteenth  streets  west  and  at  the  intersection 
of  Connecticut  avenue  and  M  street  north.  Inclosed  with  post-and-chain 
fence;  planted  in  part  with  evergreen  and  deciduous  trees  and  shrubs; 
a  flower  bed  in  the  center  and  water  introduced. 
No.  151.  Triangle  (area,  3,025  square  feet;  highly  improved) : 

Between  Seventeenth  street  and  Connecticut  avenue  and  at  the  intersec- 
tion of  Rhode  Island  avenue  and  M  street  north.     Inclosed  with  post- 
and-chniu  fence,  lawn  graded  and  in  grass,  and  planted  with  deciduous 
trees  and  shrubs. 
No.  152.  Trapezoid  (area,  1,940  square  feet;  partially  improved): 

Between  Thirteentli  and  Fourteenth  streets  west  and  at  the  intersection 
of  Rhode  Island  avenue  and  P  street  north.    Inclosed  by  owner  of  adjoin- 
ing house,  it  is  believed  in  violation  of  law. 
No.  153.  Iowa  Circle  (area,  2  acres  2,087  square  feet;  highly  improved) : 

Between  Twelfth  and  Fourteenth  street^  west  and  at  the  intersection  of 
Vermont  and  Rhode  Island  avenues.  Gas  lamps  through  the  circle; 
lawn  surfaces  planted  with  a  choice  collection  of  evergreen  trees  and 
shrubs.  Asphalt  walks  are  laid  through  the  park.  A  largo  rose-jet 
fountain  adorns  the  center,  the  coping  and  basin  of  which  are  made  of 
artificial  stone  composed  of  Portland  cement;  two  drinking  fountains 
and  four  iron  flower  vases  are  placed  at  the  intersections  of  walks,  and 
there  is  a  flower  border  around  the  main  fountain,  and  water  introduced. 
The  commission  created  by  act  of  Congress  May  2, 1889  (25  Stats.,  p.  91), 
has  selected  this  circle  for  the  statue  of  Gen.  John  A.  Logan. 
No.  154.  Triangle  (area,  11,930  square  feet:  highly  improved): 

Between  Twelfth  and  Thirteentli  streets  west  and  at  the  intersection  of 
Rhode  Island  avenue  and  P  street  north.    Inclosed  with  post-and-chain 
fence;  planted  with  dwarf  evergreen  and  deciduous  trees  and  shrubs; 
water  has  been  introduced. 
No.  155.  Trapezoid  (area,  1,856  square  feet;  unimproved): 

Between  P  and  Q  streets  north  and  at  the  intersection  of  Rhode  Island 
avenue  and  Tenth  street  west. 
No.  156.  Triangle  (area,  868  square  feet;  highly  improved) : 

Between  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  Rhode 
Island  avenue  and  Q  street  north.     Inclosed  with  post-and-chain  fence 
and  planted  with  flowering  shrubs. 
No.  157.  Triangle  (area,  9,185  square  feet;  highly  improved) : 

Between  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  Rhode 
Island  avenue  and  Q  street  north.     Inclosed  with  post-and-chain  fence, 
planted  with  evergreen  and  deciduous  dwayf-growing  trees  and  flower- 
ing shrubs,  and  water  introduced. 
No.  158.  Triangle  (area,  687  square  feet;  highly  improved): 

Between  Sixth  and  Seventh  streets  west  and  at  the  intersection  of  Rhode 
Island  avenue  and  R  street  north.    Planted  with  deciduous  trees,  inclosed 
with  post-and-chain  fence,  a  flower  bed  in  the  center,  and  water  intro- 
duced. 
No.  159.  Triangle  (area,  6,630  square  feet;  unimproved): 

Between  Sixth  and  Seventh  streets  west  and  at  the  intersection  of  Rhode 
Island  avenue  and  R  street  north. 
No.  160.  Triangle  (area,  2,530  square  feet;  partially  improved) : 

Between  Fourth  and  Fifth  streets  west  and  at  the  intei section  of  Rhode 
Island  and  New  Jersey  avenues  and  S  street  north.     Roughly  graded, 
in  grass,  and  planted  with  deciduous  trees. 
No.  161.  Trapezoid  (area,  960  square  feet;  partially  improved) : 

Between  L  and  M  streets  north  and  at  the  intersection  of  Vermont  avenue 
and  Fourteenth  street  west.    Inclosed  with  an  ornamental  light  wrought- 
iron  railing;  graded  and  in  grass. 
No.  162.  Trapezoid  (area,  960  square  feet;  partially  improved) : 

Between  M  and  N  streets  north  and  at  the  intersection  of  Vermont  avenue 
and  Fourteenth  street  west,  at  front  of  Martin  Luther  statue.     Inclosed 
with  post-and-pipe-rail  fence;  graded  and  in  grass. 
No.  163.  Trapezoid  (area,  7,700  square  feet ;  highly  improved) : 

Between  O  and  P  streets  north  and  at  the  intersection  of  Vermont  avenue 
and  Thirteenth  street  west.  Inclosed  with  post-and-chain  fence,  planted 
with  low-growing  evergreen  and  deciduous  trees  and  ahmbs,  and  water 
has  been  introduced. 
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No.  164.  Trapezoid  (area,  1,700  square  feet ;  partially  improved): 

Between  P  and  Q  streets  north  and  at  the  intersection  of  Vermont  avenue 
and  Thirteenth  street  Trest.    Inclosed  with  an  iron  railine,  ffraded  and 
in  frrass  by  owner  of  adjoining  house,  it  is  believed  in  violation  of  law. 
No.  165.  Trianjjjle  (area,  2,467  square  iVet;  partially  improved): 

l^etwcen  Twelfth  and  Thirteenth  streets  west  and  nt  the  intorsectiou  of 
Verniout  avenue  and  R  street  north.     Roughly  graded;  inclooed  with  a 
wooden  fence. 
No.  16<).  Trapezoid  (area,  3.150  stjuare  feet;  partially  improved): 

Between  R  and  ^  streets  west  and  at  the  intersection  of  Vermont  aveuuo 
and  Twelfth  street  west.     Roughly  graded  and  in  grass. 
No.  1(17.  Triangle  (area.  3,300  square  feet;  partially  improved): 

Hctwceu  Eleventh  and  Twelfth  streets  west  and  at  the  intersection  of 
Vermont  avenue  and  S  street  north.     Roughly  graded  ami  in  grassy 
No.  U]x.  Triangle  (area,  4,087  square  feet;*  partially  improved): 

Betwei'U  Teiith  and  Eleventh  streets  west  and  at  the  intersection  of  Ver- 
mont av<'nue  and  Eleventh  street  west;  roughly  graded  and  in  grass. 
No.  161).  Trapezoid  (area,  3,045  square  feet;  partially  improved): 

Between  S  and  T  streets  north  and  at  the  intersection  of  Vermont  avenue 
and  Trnth  street  west.     Inclosed  with  an  iron  railing,  and  in  f^ass.  by 
owner  of  adjoining  house;  it  is  believed  in  vitdation  of  law. 
No.  170.  Triangle  (area,  11.61)5  s([Ua re  feet;  partially  improved):' 

Between  Ninth  and  Tenth  streets  west  and  T  and  U  streets  north  and  at 
th«  intersection  of  Vermont  avenue  and  Tenth  street  west.     Inclosed 
with  post-and-cliain  fence,  graded,  and  in  grass. 
No.  171.  Triangle  (area,  S.  170  square  feet;  unimproved): 

Between  Twenty-Kccond  and  Twenty-third  streets  west  and  at  the  inter- 
section  of  New  York  avenue  and  C  street  north. 
No.  172.  Trapezoid  (area,  3,1)67  8(|uarefeet;  highly  improved): 

Between  Tiiirteentli  and  Fourteenth  streets  west  and  at  the  intersection  of 
New  York  avenue  and  H  street  north.     Inclosed  with  post>and-<*hain 
fence,  planted  in  part  with  deciduous  trees  and  flowering  slirnbRy  a  flower 
bed  in  the  center,  and  water  introduced. 
No.  173.  Trapezoid  (area,  12,810  square  feet;  highly  improve*^: 

Between  Eleventh  and  Twelfth  streets  west  and  at  tlie  intersection  of  Now 
York  avenue  and  I  street  north.     Inclosed  with  a  post-and-chalu  fence; 
lawn  surface  planted  with  low-giowing  evergreen  and  dwriduous  trees 
and  dowering  shrubs,  a  llower  bed  in  ceiit<'r,  and  water  introdncod. 
No.  171.  Trapezoid  (area,  13,482  scpiaro  feet;  highly  improved): 

ik'twecn  T<'nth  and  Eleventh  streets  west  and  at  the  intenwction  of  New 
York  avenue  and  I  street  north.  Inclosed  with  post-and-chain  fence: 
planted  with  evergreen  and  deciduouj;  trees  and  shrubs;  a  flower  bed 
and  a  terra-cotta  fountain  basin  (carved  Paris  stone  center  piece  and 
umbrella  jet)  are  located  in  this  park. 
No.  175.  Trapezoid  (area,  5,450  square  feet;  highly  improved): 

Between  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  New 
York  avenue  and  K  street  north.     Inclosed  with  post-and-chain  fence; 
planted  with  low-growing  deciduous  trees  and  shrubs,  a  flower  bed  in 
the  ci'uter  of  the  lawn,  and  water  introduced. 
No.  17(>.  Trapezoid  (area,  5,1)60  square  feet;  highly  improved) : 

Between  fc^ixth  and  Seventii  streets  west  and  at  the  intersection  of  New 
York  avenue  and  K  street  north.     Inclosed  with  post-aucl-chain  fence; 
])lanted  with  evergreen  an<l  deciduous  dwarf  trees  and  flowering  shrabs; 
a  tiower  bed  in  the  center  and  water  introduced. 
No.  177.  Trapezoid  (area,  510  square,  feet ;  partially  im])roved): 

Between  Fifth  and  Sixth  streets  west  and  at  the  intersection  of  New  York 
avenue  and  L  street  north;  rough  graded  and  partly  planted. 

No.  17S.  Trapezoid  (area,  7,181  s{|uarc  feet;  unimproved): 

Between  Fourth  and  Fifth  streets  west  and  at  the  intersection  of  New 
York  avenue  and  Ij  street  north. 

No.  171K  Trapezoid  (area,  9, 06 1  square  feet;  highly  improved): 

Between  Third  and  fourth  streets  west  and  at  the  intersection  of  Nnw 
York  and  New  Jersey  avenues  and  M  street  north.  Inclosed  with  a  Vi^t 
iron  railing;  planted  with  deciduous  trees  and  shrubs;  a  fountain  witb 
Richmond  granite  coping  is  in  the  center. 

No.  180.  Triangle  (area,  620  s([uare  feet;  partially  improved): 

At  the  intersection  of  New  Jersey  and  New  York  avenues  and  M  stieet 
north.     (trade<l  onlv. 
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No.  181.  Triangle  (area,  22,152  square  feet;  highly  improved): 

Between  First  aud  Second  streets  west  and  at  the  intersection  of  New 
York  avenue  and  M  street  north.    Inclosed  with  a  post-and-chain  fence; 
lawn  in  grass,  and  partly  planted  with  trees  and  shrubs,  and  water 
introduced. 
No.  182.  Triangle  (area,  4,712  feet;  unimproved): 

Between  First  street  west  aud  North  Capitol  street  and  at  tlio  iuterscction 
of  New  York  avenue  and  N  street  north. 
No.  183.  Triangle  (area,  4,712  square  feet;  unimproved): 

Between  First  street  east  and  North  Capitol  street  and  at  the  intersec- 
tion of  New  York  aveuuo  aud  N  street  north. 
No.  184.  Triangle  (area,  7,618  square  feet;  unimproved): 

Between  North  Capitol  and  First  streets  east  and  at  the  intersection  of 
New  York  avenue  and  O  street  north. 
No.  185.  Triangle  (area,  7,()18  square  feet;  unimproved): 

Between  First  and  Second  streets  east  and  at  the  junction  of  New  York 
and  Florida  avenues  and  O  street  north. 
No.  186.  Triangle  (area,  7,272  square  feet;  unimproved): 

Between  Thirteenth  and  Thirteen-and-a-half  streets  west  and  at  the  inter- 
section of  Ohio  avenue  and  C  street  north.     Bethany  Chapel  was  built 
on  this  reservation  over  eighteen  years  ago;  occupied, -it  was  believed, 
without  authority  of  law. 
No.  187.  Triangle  (area,  4,028  square  feet;  partially  improved): 

Between  Fifth  and  Sixth  streets  west  and  at  the  intersection  of  Loui- 
siana avenue  and  D  street  north ;  graded  and  partly  planted. 
No.  188.  Triangle  (area,  3,718  square  feet;  highly  improved): 

Between  Third  and  Fourth  streets  west  and  at  the  intersection  of  Indiana 
avenue  and  1)  street  north.     Graded  and  planted  with  deciduous  trees 
aud  shrubs.     Inclosed  with  post-and-chain  fence  aud  water  introduced. 
No.  180.  Triangle  (area,  2,296  square  feet;  unimproved): 

Between  First  and  Second  streets  west  and  at  the  intersection  of  Indiana 
avenue  aud  C  street  norlh. 
No.  190.  Triangle  (area,  6,450  square  feet;  unimproved) : 

Between  P  aud  Q  streets  north  aud  at  the  intersection  of  New  Jersey  ave- 
nue and  Fourth  street  west. 
No.  191.  Trapezoid  (area,  5,735  square  feet;  unimproved): 

Between  Third  and  Fourth  streets  west  and  at  the  intersection  of  Now 
.Jersey  avenue  and  O  street  north. 
No.  192.  Trapezoid  (area,  8,550  square  icet;  unimproved): 

Between  Third  and  Fourth  streets  west  and  at  the  intersection  of  Now 
.Jersey  avenue  and  N  street  north. 
No.  193.  Triangle'(arc:i,  9,380  square  feet;  highly  improved) : 

At  the  intersection  of  New  .Jersey  avenue  and  I  street  north  and  Second 
street  west.     Inclosed  with  post-and-chain  fence;  planted  with  ever- 
green and  deci<luous  low-growing  trees  and  shrubs,  and  water  introduced. 
No.  194.  Trapezoid  (area,  5,725  square  feet;  highly  improved): 

Between  H  and  I  streets  north  aud  at  the  intersection  of  Now  .Jersey  ave- 
nue and  I  street  and  Second  street  west.     Inclosed  with  post-^nd-chain 
fence;  walks  and  flower  beds  laid  out;  evergreen  and  deciduous  trees 
and  shrubs  planted,  and  water  introduced. 
No.  195.  Trapezoid  (area,  12,572  square  feet;  partially  improved): 

Between  G  and  H  streets  north  and  at  the  intersection  of  New  Jersey  ave- 
nne  and  First  street  west.     Graded,  sown  in  grass,  and  partly  planted. 
No.  196.  Trapezoid  (area,  5,170  square  feet;  partially  improved): 

Between  E  and  F  streets  north  and  at  the  intersection  of  New  Jersey  ave- 
nue and  First  street  west.     Graded,  sown  in  grass,  and  i)artly  planted. 
No.  197.  Trapezoid  (area,  4,402 square  feet;  unimproved): 

Between  Twelfth  and  Thirteenth  streets  west  and  at  the  intersection  of 
Maryland  avenue  and  I)  street  south.     Now  occupied  by  the  Baltimore 
and  Potomac  Kailroad,  it  is  believed  in  violation  of  law. 
No.  198.  Trapezoid  (area,  5,029  square  feet;  unimproved): 

Between  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  Mary- 
land avenue  and  I)  street  south.    This  reservation  is  occupied  by  the 
Baltimore  and  Potomac  Kailroad  tracks,  by  authority  of  act  of  Con- 
gress approved  .January  19,  1891. 
No.  199.  Trapezoid  (area,  4,132  square  feet;  unimproved) : 

Between  Ninth  and  Tenth  streets  west  and  at  the  intersection  of  Mary- 
land avenue  and  C  street  south. 
No.  200.  Trapezoid  (area,  10,098  square  feet;  unimproved) :  ' 

Between  Sixth  and  Seventh  streets  west  and  at  the  intersection  of  Mary- 
land avenue  and  C  street  south. 
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No.  201.  Trianglo  (area, 22,095  aquaro  foot;  unimproved): 

Between  Third  and  Fonr-and-a-half  streets  west  and  at  the  intersection  of 
Maryland  avenue,  B  and  Canal  streets  south. 
No.  202.  Garfitla  (.'irvle  (arca,ti,361  square  feet;  highly  improved) : 

At  tlic  Junction  oi*  Maryland  avenue  with  First  street  southwest.  The 
statue  of  James  A.  (iariicld,  late  President  of  the  United  States,  has  been 
ereet<'d  in  this  circle.  The  pedestal  was  erected  by  the  United  States 
anil  the  statue  by  the  Army  of  the  Cumberland;  lawus  are  divided  by 
granolithic  foot  ]>athH  and  water  introduced. 
No.  203.  Trian;j:le  (area.  10,290  square  feet;  highly  improved): 

Between  First  and  Second  streets  cast  and  at  the  intersection  of  Maryland 

avenue  and  A  street  north.    Inclosed  with  post-and-chain  fence ;  grax'eled 

walks  have  been  laid  out  and  the  lawns  planted  with  low-growing  treei 

and  lloweriujj^  HliriibH;  a  llower  bed  in  the  center  and  water  introduced. 

No.  201.  Trian«^l<'  (area,  7,820  square  feet;  highly  improved) : 

Between  First  and  Second  streets  east  and  at  the  intersection  of  Maryland 
avenue  and  B  street  north.    Inclosed  with  post-and- chain  fence ;  graded, 
sodded,  and  ])nrtly  planted ;  tiowcr  bed  in  center  and  water  introdaced. 
No.  205.  Trian;;le  (area,  12,152  square  feet;  highly  improved): 

*Betw(>en  Second  and  Third  streets  east  and  at  the  intersection  of  Maryland 
av<tnue  and  B  street  north.     Inclosed  with  postandchaiu fence;  gra«1ed, 
sod<led,  and  partly  i)lauted ;  a  llower  bed  in  the  center  and  water  intro- 
duced. 
No.  2(M>.  Triangle  (area,  4,8t>()  square  feet;  unimproved): 

Between  Sixth  and  Seventli  streets  cast  and  at  the  intersection  of  Mary- 
land avenue  and  \)  street  north. 
No.  207.  Trapezoid  (area,  3,213  8(|nare  feet;  unimproved): 

Between  Seventli  and  Eighth  streets  east  and  at  the  intersection  of  Mary- 
land avenue  and  I)  street  north. 
No.  20S.  Trapezoid  (area,  3,720  square  feet;  unimproved): 

Between  Kighth  and  Nintli  streets  east  and  at  the  intersection  of  Maryland 
avenue  and  K  street  north. 
No.  209.  TrajM'zoid  (area,  1, 41X) square  feet;  unimproved): 

Between  Tenth  and  Eleventh  streets  cast  and  at  the  intersection  of  Manr- 
land  avenue  and  E  street  north. 
No.  210.  Triangle  (area,  10,860  square  feet;  unimproved): 

Hetwe(Mi  Eleventh  and  Twelfth  streets  oast  and  at  the  intersection  of 
Maryland  avenue  and  F  street  north. 
No.  211.  Trian;j;Ie  (area.  1,588  8<|uare  feet;  unimproved): 

Between  Twelfth  and  Thirteenth  streets  east  and  at  the  intersection  of 
Maryland  avenue  and  F  street  north. 
No.  212.  Trian^^lo  (area,  4,095  s<|uare  feet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  intersection  of 
Marvland  avenue  and  (J  street  north. 
No.  213.  Triangle  (area,  3,330  sc^nare  feet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  east  uud  at  the  intersection  of 
Maryland  avenut^  and  G  street  north. 
No.  211.  Triangle  (area,  2,1  (X)  square  feet;  unimproved): 

BetweiMi  ( >  and  1'  streets  south  and  at  the  intersection  of  Delaware  aTenne 
and  Third  street  west. 
No.  215.  Trianj^le  (area,  G,03J)  square  feet;  unimproved): 

Between  Second  and  Third  streets  west  and  at  the  intersection  of  Dela- 
ware; avenue  and  N  street  north. 
No.  21(>.  Tra])ezoid  (area,  (),03i)  square  feet;  unimproved): 

Between  Second  and  Third  streets  west  and  at  the  intersection  of  Dela- 
ware avenue  and  M  street  south. 
No.  217.  Trian;;le  (area,  552  square  feet;  unimproved): 

Between  L  and  M  streets  south  and  at  the  intersection  of  Delaware  aTe- 
nne and  Second  street  west. 
No.  218.  Trian;;le  (area,  2,1(X)  square  feet;  unimproved): 

Betw<>en  K  and  L  streets  south  and  at  the  intersection  of  Delaware  areaM 
and  S(ic(md  street  west.  * 

No.  219.  Tra  J  )ezoid  (area,  25,642  square  feet;  unimproved): 

Between  I  and  K  streets  south  and  Delaware  avenne  and  Second  aticet 

west. 

No.  220,  Trai)ezoid  (area,  11,340  square  feet;  unimproved): 

Between  I  and  11  streets  south  and  Delaware  avenne  and  First  street 
west. 
No.  221.  Trian*;le  (area,  1,570  square  feet;  unimproved): 

Between  G  and  H  streets  south  and  at  the  intersection  of  DelAwaie  a vt 
and  First  street  west. 
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No.  222.  Triangle  (area,  405  square  feet;  unimproved): 

Between  F  and  G  streets  south  and  at  the  intersection  of  Delaware  avenue 
and  First  street  west. 
No.  223.  Trapezoid  (area,  10,815  square  feet;  unimproved): 

Between  £  and  F  streets  south  and  Delawiire  avenue  and  First  street 
west. 
No.  224.  Trapezoid  (area,  25,240  square  feet;  highly  improved): 

At  the  intersection  of  Massachusetts  and  Delaware  avenues,  First  street 
east  and  F  street  north.    Inclosed  with post-and-chaiu  fence;  has  gravel 
walks,   rustic  fountain  in  the  middle;  lawns  planted  with  evergreen 
and  deciduous  trees  and  shrubs,  and  a  flower  border  around  fountain. 
No.  225.  Triangle  (area,  4,508  square  feet;  highly  improved) : 

Between  F  and  G  streets  north  and  at  the  intersection  of  Delaware  avenue 
and  First  street  east.    Inclosed  with  post-and-chain  fence  and  planted 
with  trees  and  shrubs. 
No.  226.  Trapezoid  (area,  23,482  square  feet;  unimproved) : 

Between  G  and  H  streets  north  and  at  the  intersection  of  Delaware  avenue 
and  First  street  east.     Occupied  by  the  Baltimore  and  Ohio  Railway 
Company  for  a  freight  yard,  it  is  believed  in  violation  of  law. 
No.  227.  Triangle  (area,  4,628  square  feet;  unimproved): 

Between  L  and  M  streets  north  and  at  the  intersection  of  Delaware  avenue 
and  Second  street  east. 
X<).  228.  Trapezoid  (area,  7,093  square  feet;  unimproved): 

Between  M  and  N  streets  north  and  at  the  intersection  of  Delaware  aveauo 
and  Second  street  east. 
X<).  229.  Trapezoid  (area,  9,702  sijuare  feet;  partially  improved): 

Between  First  and  Second  streets  east  and  at  the  intersection  of  North 
Carolina  avenue  and  E  street  south.     Roughly  graded  and  in  grass. 
No.  230.  Trapezoid  (area,  16,368  square  feet;  unimproved): 

Between  Sixth  and  Seventh  streets  east  and  at  the  intersection  of  North 
Carolina  avenue  and  B  street  south. 
Xo.  231.  Triangle  (area,  506  square  feet;  partially  improved): 

Between  A  and  B  streets  south  and  at  the  intersection  of  North  "Carolina 
avenue  and  Eighth  street  east.     Graded  and  in  grass. 
Xo.  232.  Trapezoid  (area,  7,837  square  feet;  highly  improved): 

Between  Eighth  and  Ninth  streets  east  and  at  the  intersection  of  North 
Carolina  avenue  and  B  street  south.     Inclosed  with  post-and-chain  fence, 
a  flower  bed  in  the  center,  and  water  introduced. 
Xo.  233.  Trapezoid  (area,  7,406  square  feet ;  partially  improved) : 

Between  Eighth  and  Ninth  streets  east  and  at  the  intersection  of  North 
Carolina  avenue  and  A  street  south.     Inclosed  with  post-and-chain  fence, 
roughly  graded,  and  in  grass. 
Xo.  234.  Triangle  (area,  900  square  feet;  partially  improved) : 

Between  Ninth  and  Tenth  streets  east  and  at  the  intersection  of  North 
Carolina  avenue  and  A  street  south.     Roughly  graded  and  in  grass. 
Xo.  235.  Triangle  (area,  10,556  square  feet;  unimproved): 

Betwetn  Thirteenth  and  Fourteenth  streets  east  and  at  the  intersection  of 
North  Carolina  avenue  and  A  street  north. 
Xo.  236.  Trapezoid  (area,  8,883  square  feet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  intersection  of 
North  Carolina  avenue  and  B  street  north. 
Xo.  237.  Triangle  (area,  600  stiuare  feet ;  unimproved): 

Between  Fourteenth  and  Fifteenth  streets  east  and  at  the  intersection  of 
North  Carolina  avenue  and  B  street  north. 
Xo.  238.  Triangle  (area,  7,698 square  feet ;  unimproved): 

Between  Fourteenth  and  Fifteenth  streets  east  and  at  the  intersection  of 
North  Carolina  avenue  and  B  street  north. 
X'o.  239.  Triangle  (area,  10,351  square  feet;  unimproved): 

Between  Fifteenth  and  Sixteenth  streets  east  and  at  the  intersection  of 
North  Carolina  avenue  and  C  street  north. 
Xo.  240.  Triangle  (area,  5,642  square  feet;  unimproved): 

Between  Twelfth  and  Thirteenth  streets  east  and  at  the  intersection  of 
South  Carolina  avenue  and  C  street  south. 
Xo.  241.  Triangle  (area,  5,046  square  feet;  unimproved): 

Between  Twelfth  and  Thirteenth  streets  east  and  at  the  intersection  of 
South  Carolina  avenue  and  C  street  south. 
ffa.  242.  Triangle  (area,  21,9(X)  square  feet;  unimproved): 

Between  Second  and  Third  streets  west  and  at  the  intersection  of  Georgia 
avenue  and  S  street  south. 
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Xo.  213.  Triangle  (area,  20,878  square  feet;  unimproved): 

Dei  ween  First  and  Second  streets  west  and  at  tlio  intersection  of  Georgia 
avcn-iio  and  R  street  south. 
No.  214.  Triau*;lo  (area,  20,234  sipiaie  fe(;t;  unimproved) : 

Jk'tweon  Half  and  First  streets  wrst  and  at  the  intersection  of  Georgia 
avenue  and  U  street  south. 
No. 245.  Trian;^le  (area  24,727  square  feet;  unimproved): 

Between  South  Capitol  and  Half  streets  west  and  at  the  intersection  of 
Georgia  avenue  and  Q  street  south. 
No. 241).  Triangle  (area,  20,520  square  feet;  unimproved): 

Hetween  Soutli  Capitol  and  Half  streets  east  and  at  the  intersect  ion  of 
Georgia  avenue  and  Q  street  soutli. 
No.  217.  Triagh?  (area,  S0,075  S(|uare  feet;  unimproved): 

Between  Half  and  First  streets  east  and  at  the  intersection  of  Georgia 
avenue  and  P  street  south. 
No.  24S.  Triangle  (area,  1,500  square  feet;  unimproved): 

lk'tvvt;en  First  and  Second  streets  east  and  at  the  intersection  of  Georgia 
avenue  and  ()  street  soutli. 
No.  249.  Triangle  (area,  5,1^0  sipiare  feet;  unimproved): 

At  the  iiiterseetion  of  (ieorgia  avenue  and  Fourth  and  N  streets  SE. 
Oceupied  as  a  lumber  yard,  it  is  believed  in  violation  of  law. 
No.  2.50.  Triangle  (area,  1,H27  square  feet;  unimproved): 

At  the  intersection  of  Georgia  avenue,  N,  Fifth,  and  Canal  streets  SE. 
No.  251.  Triai)gle  (area,  10,914  square  feet;  unimproved): 

Between  Kighth  and  Ninth  streets  east  and  at  the  intersection  of  Georgia 
avenue  and  M  street  south. 
No.  2.52.  Triangle  (area.  10,700  square  feet;  unimproved): 

Between   Eleventh  and  Twelfth  streets  east  and  at  the  intersection  of 
Georgia  avenue  ami  K  street  south. 
No.  2.5J>.  Triangle  (area,  9,144  square  feet;  unimproved): 

Between  Twelfth  and  Thirteenth  streets  east  and  at  the  iutcrsection  of 
Georgia  avenue  and  Iv  street  south. 
No.  2.54.  Triangle  (area,  10,753  square  feet;  unimproved): 

B(;twee.n  Twelfth   and  Thirteenth  streets  east  and  at  the  iutcrsectiou  of 
Georgia  avenue  and  I  street  south. 
No.  255.  Trapezoid  (area.  (),510  square  feet;  unimproved): 

Ik*tw<'en  Fourti'cnth  and  Fifteenth  streets  east  and  at  the  intersection  of 
Georgia  av«*nue  and  (J  str«'et  south. 
No.  256.  Triangle  (ar«'a,  3,937  square  feet;  unimproved): 

Between  Fifteenth  and  Sixteenth   streets  east  and  at  the  intersection  of 
(Jeorgia  and  Kentu<*ky  avenues  and  G  street  south. 
No.  2.57.  Triangle  (area,  15,748  .sfjuare  feet;  unimproved): 

Between  Seventeenth  an<l  Eighteenth  streets  east  and  nt  the  intersection 
of  (ieorgia  avenue  and  E  street  south. 
No.  25S.  Triangle  (area,  8,972  square  feot ;  unimproved): 

Between  Eighteenth  and  Nin<;teenth  streets  east  and  at  the  intersectiou  of 
(teorgia  avenue  and  K  street  south. 
No.  259.  Triangle  (area,  5,395  .s<|ua re  feet;  unimproved): 

Between  Twelfth  and  Thirteenth  streets  east  and  at  the  inrersection  of 
Kentucky  avenue  and  B  street  soutli. 
No.  2(50.  Triangle  (area,  3, K50  square  feet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  cast  and  at  the  intersoctioD  of 
Kentucky  avenue  and  B  street  south. 
No.  261.  Triangle  (area,  2,110  square  feet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  intersectiou  of 
Kentucky  avenue  and  1)  street  south. 
No.  2G2.  Triangle  (area,  2,010  square  feet;  unimproved): 

Txq  ween  Fourteenth  and  Fifteenth  streets  cast  and  at  the  intersection  of 
Keutueky  avenue  and  I)  street  south. 
No.  2(>3.  Triangle  (area,  1,  762  square  leet;  unimproved): 

Between  Fourteenth  and  Fifteenth  streets  cast  and  at  the  intersection  of 
Kentucky  avenue  and  Fifteenth  street  east. 
No.  264.  Triangle  (area,  2,592  square  feet;  unimproved): 

Between  Fifteenth  and  Sixteenth  streets  cast  and  at  the  intersection  of 
Georgia  and  Kentucky  avenues  and  G  street  south. 
No.  265.  Triangle  (area,  1,462  square  feot;  unimproved): 

Between  Fifteenth  and  Sixteenth  streets  east  and  at  the  intersection  of 
Kentucky  avenue  and  H  street  sonth. 
No.  266.  Triangle  (area,  5,742  square  feet;  unimproved): 

Betwe<>n  Twelfth  and  Thirteenth  streets  east  and  at  the  intersection  of 
Tennessee  avenue  and  B  street  north. 
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No.  267.  Triangle  (urea,  G,348  square  feet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  intersection  of 
Tennessee  avenue  and  B  street  north. 
Ko.  21)8.  Triangle  (area,  5,043  square  feet;  unimproved): 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  intersection  of 
Tennessee  avenue  and  D  street  north. 
No.  2G0.  Triangle  (area,  3,250  square  feet;  unimproved) : 

Between  Fourteenth  and  Fifteenth  streets  cast  and  at  the  intersection  of 
Tennessee  avenue  and  E  street  north. 
No.  270.  Triangle  (area,  877  square  feet;  unimproved): 

At  the  intersection  of  Florida  avenue  and  Twenty-first  streets  northwest. 
No.  271.  Triangle  (area 687  square  feet;  partially  improved): 

At  the  intersection  of  Florid:v  avenue  and  V  street  north  and  between 
Seventeenth  and  Eighteenth  streets  west.     Inclosed  with  a  wire  fence; 
graded  and  in  grass. 
No.  272.  Triangle  (area,  437  square  feet;  unimproved): 

At  the  intersection  of  Florida  avenue  and  Tenth  street  northwest. 
No.  273.  Triangle  (area,  418  square  feet;  unimproved): 

Between  Ninth  and  Tenth  streets  west,  and  at  the  intersection  of  Vermont 
avenue  and  V  street  north. 
No.  274.  Triangle  (area,  350  square  feet;  partially  improved): 

Between  Sixth  and  Seventh  streets  west,  and  at  the  intersection  of  Florida 
avenue  and  T  street  north.     Inclosed  with  iron  railing  and  in  grass. 
Xo.  275.  Triangle  (area,  870  square  feet;  unimproved): 

Between  Fourth  and  Fifth  streets  west,  and  at  the  intersection  of  Florida 
avenue  and  S  street  north. 
X«.  276.  Triangle  (area,  870 square  feet;  unimproved): 

Between  First  and  Third  streets  west,  and  at  the  intersection  of  Florida 
avenue  and  R  street  north. 
Xo-  277.  Triangle  (area,  742  square  feet;  unimproved): 

Between  North  Capitol  street  and  First  street  west  and  at  the  intersection 
of  Florida  avenue  and  Q  street  north. 
Xo.  278.  Triangle  (area,  960  square  feet;  unimproved): 

Between  North  Capitol  street  and  P'irst  street  east,  and  at  the  intersection 
of  Florida  avenue  and  P  street  north. 
Xo.  279.  Triangle  (area,  484  square  feet;  unimproved): 

Between  Third  and  Fourth  streets  east,  and  at  the  intersection 'of  Florida 
avenue  and  N  street  north. 
Xo.  280.  Triangle  (area,  725  square  feet;  unimproved): 

Between  Sixth  and  Seventh  streets  east  and  at  the  intersection  of  Florida 
avenue  and  M  street  north. 
Xo.  281.  Triangle  (area,  700  square  feet;  unimproved) : 

Between  Ninth  and  Tenth  street  east  and  at  the  intersection  of  Florida 
avenue  and  L  street  north. 
X«>-  282.  Trapezoid  (area,  1,053  square  feet;  unimproved): 

Between  Eleventh  and   Twelfth  streets  east   and  at  the  intersection  of 
Florida  avenue  and  K  street  north. 
Xo.  283.  Triangle  (area,  600  square  fei»t;  unimproved) : 

Between  Thirteenth  and  Fourteenth  streets  east  and  at  the  intersection  of 
Florida  avenue- and  I  street  north. 
Xo.  284.  Trian«j:le  (area,  450  s«iuare  feet;  partially  improved) : 

Between  Canal  street  and  at  the  intersection  of  B  and  Second  streets  south- 
west.    Graded  and  in  grass. 
Xo.  285.  Triangle  (area,  10,500  scpuire  feet;  unimproved) : 

Between  Canal  street  and  at  the  intersection  of  First  and  D  streets  south- 
west. 
Xo.  286.  Trian;;le  (area,  1,905  square  feet;  partially  improved): 

At  the  intersection  of  Canal,  South  Capitol,  and  E  streets  southeast.     The 
curbing  and  sidewalks  have  been  laid,     (traded  and  in  grass. 
Xo.  287.   Triangle  (area,  2,929  square  feet ;  unimproved) : 

At  the  intersection  of  Canal  street,  II  street  south.  Half  street  east.     Now 
occupied  by  the  Baltimore  an<l  Potomac  Railroad  Company,  bj^  act  of 
Congress  January  19,  1891. 
Xo.  28>?'.  Traj)c/ium  (area,  11,462  H(|uarc  feet;  unimproved): 

Between  H  and  I  streets  south,  and  at  the  intersection  of  New  .Jersey' 
avtnuc,  Canal,  and  First  streets  east.  Now  occupied  by  the  Baltimore 
and  rotomac  Railroad  Companv  bv  act  of  Congress  dated  .January  19, 
1891. 
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No.  l^SO.  Triangle  (area,  1,520  square  foct;  unimproved) : 

At  tlio  iuterBectlou  of  New  Jersey  avenue,  Canal  and  I  streetB  m 
Now  oceu]>ied  by  the  Baltimore  and  Potomac  Railroad  Compai 
of  Congress  dated  January  19, 1891. 
No.  290.  Triangle  (area,  5,700 feet;  unimproved): 

At  the  iuterscction  of  South  Capitol,  I,  and  li  fitii»et3  southwest. 
No.  201.  Triangle  (area,  2,280  square  feet;  unimproved) : 

At  the  intcraoction  of  I  and  Half  streets  southwest  and  on  the  we 
the  canal. 
No.  292.  Triangle  (area,  8,125  square  feet;  unimproved): 

Between  L  and  M  streets  south  and  Half  and  First  Htrects  wm 
west  side  of  the  canal. 
No.  293.  Triangle  (area,  2,100  square  feet;  unimproved) : 

At  the  intersection  of  Canal  and  N  streets  south  and  First  sir 
Owucrsliip  claimed  by  party  who  has  erected  a  house  upon.  it. 
of  ownership  now  before  court. 
No.  294.  Triangle  (area,  11,400  square  feet;  partially  improved): 

At  the  intersection  of  Water  street,  N  street  south,  and  Sixth  stc 
Roughly  graded. 
No.  295.  Triangle  (area,  9,108  square  feet;  unimproved): 

Between  U  and  V  streets  south  and  at  the  intersection  of  Waters 
Half  street  west. 
No.  296.  Triangle  (area,  9,954  square  feet;  unimproved): 

Between  T  and  U  streets  south  and  at  the  intersection  of  Water 
streets  west. 
No.  297.  Triangle  (area,  1,750  square  feet;  unimproved): 

Between  R  and  8  streets  south  and  at  the  intorscction  of  Sonti 
and  Water  streets. 
No.  298.  Triangle  (area,  3,250  square  feet;  unimproved): 

Betwe(.'n  'I'wcll'th  and  Thirteenth  streets  east  and  at  the  interseci 
and  Water  streets  south.  • 

No.  299.  Triangle  (area,  7,875  square  feet;  unimproved): 

Between  Fourteenth  ami  Fifteenth  streets  east  and  at  the  inteii 
Water  street  and  M  street  south. 
No.  :J00.  Triangle  (area,  3,450  square  feet;  unimproved): 

Bctw'ccu  Fifteenth  and  Sixteenth  streets  east  and  at  the  int<ui 
•  Wat<*r  street  and  L  street  south. 
N(».  301.  Triangle  (area,  1,235  scpiare  feet;  unimproved): 

Between  Fifteenth  and  Sixteenth  streets  east  and  at  the  iuton 
Water  street  and  L  street  south. 
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APPENDIX  D  D  D. 


NORTHERN    AND    NORTHWESTERN    LAKES— SURVEYS— CORRECTING 
ENGRAVED  PLATES— PRINTING  AND  ISSUING  OF  CHARTS. 


REPORT  OF  COL.  0.  M.  FOE,    CORPS  OF  EXGIXEERS,   BVT.   BRIG.  GEX. 
U.  S.  A.,  FOR  TEE  FISCAL  TEAR  ENDING  JUNE  SO,  1S94. 


United  States  Engineer  Office, 

Detroit^  Mick.j  July  lOy  1894. 

Sir:  I  have  the  houor  to  transmit  herewith,  in  duplicate,  my  annual 
report  on  the  ''  Issue  of  the  published  charts  of  the  Northern  and  North- 
Avestern  Lakes  and  surveys  made  for  the  puri^ose  of  keeping  these 
charts  up  to  date,"  for  the  fiscal  year  ending  Juno  30,  1894.     *     *     * 
Yerv  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Colonel^  Corps  of  Engineers.  BvL  Brig,  Oen.j  U.  8.  Army. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


D  D  D  I. 

northern  and  northwestern  lakes— surveys— correcting 
engraved  plates— printing  and  issuing  of  charts. 

The  sundry  civil  act  of  March  3,  1893,  appropriated  the  following 
amounts  for  the  fiscal  year  ending  June  30, 1894: 

Survei/  of  Northern  and  Nortlucesiern  Lakes. — For  printing  and  issuing  cliarts  for  use 
of  navij^ators  and  elcctrotyping  plates  for  chart  printing,  two  thousami  dollars. 
For  .surveys,  additions  to,  and  correcting  engraved  x>ln.tes,  twenty-five  thousand 

ilolljirs. 

Under  the  first  item  the  issuing  of  charts  has  been  done  in  Detroit, 
Mich.,  from  this  oflico,  the  rest  of  the  work  required  being  attended  to 
by  the  ortice  of  the  Chief  of  Engineers,  in  Washington.  During  the  fis- 
<al  year  nearly  all  charts  have  been  sold  at  the  uniform  price  of  20 
cents  each.  A  few  special  lithographic  charts  have  been  sold  for  10 
and  .")  cents  each,  and  some  cliarts  liave  been  issued  free  of  charge  for 
the  official  use  of  Government  agents  applying  for  them. 
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The  following  table  sbows  tlic  extent  of  this  business: 

Issue  of  the  charts  of  the  Xorthern  and  Xorihiccaieni  lAikes  {luring  thefiitcal  year  eHdh§ 

June  SO,  1S94, 


Jh'Hrription.  Nunilier.  !     TotaL 


OnliamlJuly  1.  1803 4.264 

Kc<'civcd  diiriiig  the  year 5,  211 


iRsned  to  Ignited  States  vosroIs,  officials,  etc '  360 

Destroyed,  worthlcrts,  not  showiuf;  corrections  to  date 398 

Sold,  at  20  ecu t H  eao  h ;  4, 542 

Sold,  at  10  <'ent«j  each ;  26 

Sold,  at  5  ceutH  each ■ '  3 


8.43 


I 


On  hand  July  1.  1804 !  il|l 


The  sum  of  $911.15  was  turned  into  the  Treaoury  from  sale  of  cliarta. 


Total  number  of  charts  distribiiteil  to  .Inly  1,  1893 194, 

Distributed,  etc.,  (liirinj;  fiscal  year 4,981 

Total  aistributed  to  July  1,  1894 199,» 

I'nder  the  second  item  of  the  above  appropriation  anumberof  chaiti 
have  had  corrections  and  additions  made  upon  them  in  this  office,  and 
have  been  forwarded  to  Washington  in  order  that  the  necossaiy 
changes  might  be  made  upon  the  engraved  plates. 

The  following  charts  liave  been  amended  in  this  office: 

Scak. 

Detroit  Kiver 1:   40,000 

Straits  of  Mn<'kiuac " 1 :  120,000 

Lake  Huron 1 :  400,000 

South  End  Lake  Huron 1 :  120,000 

Lake  Krie 1 :  400,000 

Const  Chart  No.  l,  Lake  Krie 1  :    gO,fl00 

Presque  Isle  and  Sliddle  Island,  l^ake  Huron 1:    40,000 

The  information  embodied  in  the  above  charts  was  derived  from  the 
best  available  sources  of  information.  This  work  has  been  serionslf 
impeded  by  lack  of  sufficient  funds.  The  work  is  essential,  however, 
if  the  charts  are  to  be  used  for  navigtiting  the  lakes. 

The  following  i)rogress  on  the  combined  chartof  Lake  Superior,  Rcale 
1 :  U)(),UOO,  has  been  made:  ('ompleted  845  miles  of  inshore  and  oflsboie 
hydrography  and  800  miles  of  shore  line  with  the  adjoin irg  topography 
[\  to  5  miles  back  from  shore,  taking  in  the  latest  topographical  (Uid 
geogiaphical  information.  The  hydrography  commences  at  Pigeon 
lUver,  United  States  boundary  line,  and  extends  around  the  northwest 
coast  and  along  the  south  sliore  to  Pictured  Rocks.  The  topograph! 
commences  at  Carltons  Teak,  on  northwest  shore  and  extends  from  this 
l)oint  to  I*ictui'ed  Rocks.  The  topograi)hy  on  the  eastern  end  of  Lake 
Superior  and  on  both  sides  of  St.  Marys  Hiver,  extending  from  Point 
Iroquois  and  (Iros  Cap  to  Little  Hapids,  has  been  reduced  from  resur- 
vey,  St.  ]\Iarys  River,  1803.  and  inked  in. 

fcxteiisivt^  alterations  are  being  made  to  chart  No.  1,  St.  Mary« 
River,  showing  section  1  of  the  20  and  lil  foot  Channel  and  the  Hay 
Lake  imin'ovement.  For  this  ])urpose  the  chart  is  being  extended  W 
as  to  tak(^  in  ]\Iiddle  >^'eebisli.  The  head  of  Collingwood  Channel  isalflo 
to  be  added  to  this  chart.  The  cities  of  Sault  Sle.  Marie,  Mich.,  and 
Ontario  are  to  be  reduced  from  the  fitOd  sheets  of  the  resnrvoy  of  St. 
]\Iarys  River,  1803.  The  alterations  in  this  chart  are  very  nearly  com 
jdeted. 
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Mr.  Edward  Molilor  has  bad  charge  of  this  work,  and  when  not 
engaged  on  other  work  has  devoted  his  whole  time  to  it,  with  his  well- 
known  intelligence  and  skill. 

KESURVEY    ST.    3IARYS   RIVER. 

The  increase  in  tlie  draft  of  vessels  navigating  the  Great  Lakes  and 
their  connecting  waters  has  rendered  the  resurvey  of  certain  localities 
necessary.  A  large  number  of  artificial  changes  have  been  made  in 
the  channels  and  harbors,  and  data  obtained  fifty  years  ago  in  the  nar- 
row or  rocky  parts  of  the  waterway  is  not  sufficiently  accurate  for  a 
navigation  twice  the  depth  of  that  at  the  time  these  surveys  were  made. 

In  conformity  with  the  general  plan  of  resurveying  certain  localities, 
a  resurvey  of  St.  Marys  Kiver  was  commenced  in  May,  1892,  at  an  esti- 
mated cost  of  $G4,080.  Work  was  suspended  on  June  30,  1892,  on 
account  of  the  exhaustion  of  funds  available.  Four  thousand  dollars 
was  allotted  for  fiscal  year  ending  June  30, 1893,  and  $20,357.43  for  fis- 
cal year  ending  June  30,  1894.  Work  was  resumed  in  January,  1893, 
and  has  been  continued  to  date. 

On  June  30, 1893,  a  field  observatory  had  been  constructed  at  Sault 
Ste.  Marie,  Mich.,  on  hind  belonging  to  the  United  States.  The  astro- 
nomical instruments  and  electrical  apparatus  necessary  for  the  deter- 
mination of  latitude  aiid  longitude  had  been  placed  in  position. 

The  observations  for  a  fundamental  determination  of  latitude  had 
been  made;  eight  primary  stations  definitely  and  four  approximately 
located;  a  base  line  had  been  measured  and  the  computations  made;  a 
line  of  precise  levels  had  been  run  from  Sault  Ste.  Marie  to  Bay  Mills, 
Mich.,  and  the  computations  nearly  completed. 

Conlractfi. 


ontrartor. 


For-  I      ^'^"^fri^     '  Keniarks. 

into —      I 


The  KiihiuoiHl  A:  Backus  Co :  Stntionory Apr.  27,  1893    In  force. 

P.  M.C'linrchifc  Co i  Hiir<hvar«\  ship  chandlery,  etc  . . do Cloned  Dec.,  1893. 

PreiizlauiT  JJros !  (iroccries do •         Do. 


Aiidn'w  Jiottou Moats do 


Do. 


OPERATIONS  Dl'UIN(^  THE  FISCAL  YEAR. 

Astronomical  work. — The  computations  for  the  latitude  of  the  east  pier 
of  the  observatory  at  Sault  Ste.  Marie  were  made.  Latitude  of  east 
pier,  40^  ;^0'  0().2r>''  nortli.  lieduced  to  west  pier,4Go  30'  06.27".  =t  0.08"; 
the  latter  latitude  was  used  in  the  reduction  of  the  triangulation. 
Observations  for  the  diti'erence  in  longitude  between  the  wxst  pier, 
JSault  Ste.  Marie  Observatory,  and  Ann  Arbor  (meridian  circle)  were 
made  and  the  computations  completed.  Sault  Ste.  Marie  Observatory 
(west  pier)  west  of  Ann  Arbor  (meridian  circle)  2  minutes  27.995  seconds 
J.(MK)(>  second.  Taking  the  best  obtainable  data  for  the  longitude  of 
Ann  Arbor,  5  hours  34  minutes  55.25  seconds  west  from  Greenwich, 
we  have  Sauit  Ste.  Marie  Observatory  (west  pier)  west  from  Greenwich  5 
hours  37  minutes  23.25  seconds  or  84^  20'  48.75".  Tliis  value  was  used 
111  the  reduction  of  the  triangularioii.  Observations  and  computations 
for  the  azimuth  of  the  line  Sault  Ste.  Marie  Observatory  to  ^  azimuth 
wore  made.  Azimuth,  178^  00'  38.87".  This  value  was  used  in  the 
reduction  of  the  tritingnlation. 

Continuous  latitude  and  azimutJi, — For  the  purpose  of  obtaining  addi- 
tional data  in  regard  to  the  recently  discovered  movement  of  the  pole. 
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ail  effort  will  bo  made  to  observe  latitude  aud  azimatli  coutiniioiuiy 
for  a  few  years.  A  table  of  latitude  stars  lias  been  very  carefully  pro- 
pared  for'tbis  work,  aud  a  programme  has  been  detemiiued  npou  for  Ae 
azimuth  observations.  Assistaut  Engineers  Ripley  and  Dixon,  who 
are  employed  ui)ou  the  river  and  harbor  works  in  the  vicinity,  hare 
volunteered  for  this  work,  but  so  far  have  been  too  busy  to  accomplish 
very  much. 

Triangulatlon. — A  plan  of  triangulation  connecting  the  triangnlatioi 
of  Luke  Sui)erior  with  that  of  the  Straits  of  Mackinac  was  devised, 
but  some  rcconnoitering  is  necc^ssary  to  ascertain  whether  this  plauor 
any  other  is  practicable  in  order  to  make  a  complete  connection  betweei 
the  two  systems  named  above. 

Eighteen  primary  and  V2  secoudary  stations  were  built  and  the  nee- 
essary  lines  of  sight  cut.  The  angles  at  11  stations  were  measured; 
20  measures  each  for  1)1  primary  angles,  and  d  measures  each  forfl 
secondary  angles  w^ere  nuule. 

In  this  work  a  direct  connection  was  made  with  the  river  improve 
nient  tertiary  triangulation  at  Stations  Iroquois  and  South  Gros  Capt 

To2)0f/raphic(fl  worl\ — In  order  to  obtain  the  requisite  topography  fir 
chart  yo.  3  of  the  adopted  series  of  the  new  charts  of  the' river  in  om 
season,  two  small  topographical  parties  were  placed  in  the  field.  These 
parties  started  at  the  lower  end  of  the  reach  (just  east  of  Sault  Ste 
Marie,  .Mich  ,  and  Ontario)  and  worked  westward.  On  the  Amerieai 
side,  51.4  square  miles  of  tenitory  were  covered,  and  on  the  Canadiai 
side  40  square  miles.  The  average  cost  was  about  860  per  sqoaie 
niile.  The  survey  shows  all  the  features  of  the  ground,  20-foot  coi- 
tours,  land  survey  lines,  etc. 

Hydrography. — In  connection  with  the  operations  of  improving  the 
ship  eluinnel  20  and  21  feet  in  depth  between  Chicago,  I)ulutli,  and 
lUitl'alo,  a  hydrograpliic  survey  of  a  large  i)ortion  of  the  river  adjacent 
to  the  localities  where  improvements  are  in  progress,  or  are  gpntem* 
plated,  has  been  begun.  This  survey  will  cover  the  reaches  of  the 
river  shown  on  charts  2  and  3  of  the  adopted  series  of  new  charts.  Ai 
this  work,  like  jiU  the  ''river  and  harbor^  surveys,  will  be  done  wift 
great  care  and  accuracy,  the  lake  survey  will  not  duplicate  it,  and  the 
soundings  obtained  will  be  used  for  the  new  charts. 

Office  icork. — In  addition  to  the  computations  for  latitude,  longitude, 
and  aziniuth,  an  adjustment  of  the  completed  triangulation  was  made, 
the  g(H)detic  coordinates  of  the  various  stations  in  the  primary  work 
and  of  the  tertiary  stations  in  the  river  improvement  triangalatioD 
were  made. 

PKOPOSKT)   WORK. 

Tlie  wcrk  already  done  will  enable  chart  Xo.  3  of  the  new  series  to 
be  issued  when  the  hydrography  shall  have  been  completed.  The  neit 
allotment  will  be  expended  in  extending  the  triangulation,  and,  if  si^ 
eient,  in  obtaining  enough  information  to  permit  the  publication  of 
chart  >'o.  2.  This  will  require  the  topographical  and  hydrog^aphidl 
work  to  be  carried  down  the  river  from  Sault  Ste.  Marie.  It  would  be 
very  (hv^irablc  to  have  some  accurate  nuignctic  observations  made 
durin<r  the  progress  of  the  survey,  and  it  is  thought  that  this  can  be 
done  at  small  cost.  Kverything  is  now  in  readiness  to  push  the  work 
as  fast  as  the  necessary  funds  become  available. 

The  resiirvey  of  St.  Marys  Eivcr  has  been  under  the  local  charge  ef 
First  Lieut.  Charles  S.  Kiciie,  Corps  of  Engineers,  XJ.  S.  Army,  assisted 
by  Assistant  Engin<»ers  IMorley,  Haskell,  Von  Schon,  Molitor,  and 
Baleh,  and  Mr.  Thomas  Kussell.     In  Lieut.  Richie's  report  and  the  sab* 
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re]>orts  atta<5hed  thereto  can  be  found  all  the  details  connected  with 
the  prosecution  of  the  work. 


ANNUAL.  WATER  LEVELS  OF  THE  NORTHERN  AND  NORTHWESTERN 

LAKES. 

Daily  observations  were  made  under  my  direction  at  Sand  Beach, 
Mich.,  on  Lake  Huron,  and  at  the  head  of  St.  Marys  Falls  Canal, 
Snult  Ste.  Marie,  Mich. 

The  following  table  embodies  the  results: 

Monthly  mean  of  water  levels  for  the  following -named  stations  below  the  planes  of  refer- 
ence adopted  in  1876. 


Stations. 


SaDtl  Boach 

SaiiltStc  Marie 


July 


Feet. 
3.50 


Aug. 


Feet. 
3.64 


1893 
Sept      Oct. 


Feet 
3.93 


Feet. 
4  14 


2.  808    2.  724,  2  854    2.  913 


Nov. 


Feet. 
4.37 


Dec. 


1304. 


Jan. 


FeeL 
4.57 


Feet. 
4.62 


Fob. 


Feet. 
4.61 


2. 068  3.  504!  3.  725   3. 800 


I 


Mar.  I  Apr.   May.  =  Jqne 


Feet.    Feet.    Feet. 
4.46  j  4.23  :  3.83 
3.  OlOi  3.  528   2. 556 


Feet. 
3.53 
2  318 


ESTIMATE. 


The  resurvey  of  St.  Marys  River  is  now  in  progress  and  the  work 
is  beiu^  pushed  as  rapidly  as  available  funds  will  permit.  The  traffic 
through  the  river  is  already  so  great,  that  the  publication  of  new  charts 
is  becoming  more  and  niore  essential  every  day.  These  charts  would 
show  to  the  navigator  the  new  channels  upon  which  the  Government 
lias  been  expending  so  much  money,  together  with  all  ranges  and  land- 
marks along  the  shores.  They  would  show  the  best  courses  for  his  ves- 
sel to  run  and  the  dangers  to  be  avoided  in  the  difficult  navigation  of 
this  portion  of  one  of  the  great  commercial  waterways  of  the  world. 

Tliroughout  the  lake  region  larger  and  larger  vessels  are  being  built 
each  season.  Their  value  to  the  general  public  is  increasing  every 
year,  and  nothing  should  be  left  undone  in  efforts  looking  toward  the 
safety  of  thescicostly  vessels  and  their  cargoes. 

The  connecting  channels  of  the  lakes  iire  now  from  4  to  5  feet  deeper 
than  they  were  when  the  original  surveys  were  made,  and  a  still  fur- 
ther increase  in  depth  of  4  feet  is  api)roaching  completion.  When  the 
new  20  and  21-foot  channel.is  finished  the  depth  in  many  places  will  be 
more  than  double  what  it  was  orginally.  The  increjised  draft  of  the  ves- 
sels using  these  channels,  combined  with  the  low  water  of  recent  years, 
lias  cansed  the  larger  and  more  expensive  vessels  to  discover  dangers 
previously  unsuspected,  and  to  discover  them  by  the  costly  process  of 
striking  them.  All  dangers  so  discovered  should  at  once  be  surveyed 
and  located  upon  the  charts  in  order  to  prevent  the  repetition  of  simi- 
lar accidents  at  the  same  jioint.  Localities  deemed  j^erfectly  safe  tor 
navigation  when  smaller  vessels  were  used  are  now  regarded  with  sus- 
l»ieion  by  the  larger  vessels,  and  it  is  essential  that  certain  special 
areas  be  reexamined. 

Accurate  knowledge  of  dangerous  obstructions  can  be  obtained  in 
but  one  way,  and  tliat  is  from  charts.  When  the  Government  sells 
charts  to  navigators  these  charts  should  embody  the  latest  and  most 
accurate  information  concerning  the  localities  to  which  they  refer.  It 
i.-i  essential,  therefore,  that  all  the  charts  be  kept  constantly  uptodate. 
The  organized  districts,  in  connection  with  the  river  and  harbor  work 
of  the  C'orps  of  Engineers  now  established  at  the  chief  cities  on  the 
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lakes,  will  greatly  facilitate  this  work,  and  will  insure  the  maximam 
results  with  the  minimum  cost. 

In  the  licld  work  of  the  resnrvey  of  St.  Marys  River  alone  $36,230.15 
can  be  economically  and  profitably  expended  during  the  fiscal  year  end- 
ing June  30, 189C.  In  addition,  the  new  charts  of  the  river  must  be 
drawn,  engraved,  and  printed.  At  the  same  time  other  localities  most 
not  be  neglected.  New  shoals  should  be  resurveyed  as  promptly  as  dis- 
covered. New  light-houses,  buoys,  landmarks,  channel  improveuients, 
etc.,  must  be  located  and  marked  upon  existing  charts.  This  work  is 
accumulating,  and  it  increases  the  longer  it  is  i>ostponed.  In  view  of 
all  these  Au*ts  an  estimate  is  submitted  of  $75,000  for  **  surveys  and 
other  expenses  connected  with  the  correcting  and  extending  the  charts 
of  the  Northern  and  Northwestern  lakes,  to  be  available  until  expended,'* 
in  full  confidence  that  the  conditions  actually  existing  amply  warrant 
this  expenditure. 

Ksti mate  for  the  Jiscal  year  ending  June  30y  1800.  i 

For  printing  and  issuing  chnrtB  for  uso  of  navigators  and  electrotyping 

plates  for  chart  printing $3,  000.00 

For  surveys  and  other  expenses  connected  with  correcting  and  extending 
the  charts,  including  rcsurvcy  of  St.  Marys  Kiver,  to  be  available  until 
expended ' / 7.5, 000. 00 

Total 78,000,00 

Money  statement. 

KKSUHVEV    OF   ST.    MARYS    KIVKR. 

AHottcd  May  2,  1803,  $20,000;  February  17,  1894,  $357.13 4:20,  a*)?. 43 

June  30,  lfr94,  amount  expended  during  liscal  year 19,  704.86 

July  1,  1891,  halaiuo  unex]>onded 652..'»7 

July  1,  1891,  outstanding  liabilities 652.57 


Amount  (estimated)  reciuirod  for  completion  of  existing  project 36,  239.13 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 

1896 : 36,239.15 

Dates  and  amoiintff  of  approprlatlonn  for  survey  of  Sorthern  and  XorthwenterH  LakeM* 

March  3,1841 $15,  (XX)  I  Julv20, 1868 $75,000 

May  18,1812 20,000  I  March  3, 1869 100,000 

March  1,1813 30,000  !  Julv  15, 1870 100,000 

Juno  17,  18-11 20,000  i  March  3, 1871 175,000 

March  3,  1815 20,000  j  Juno  10,  1872 175,000 

A ugus t  8,  1 84 6 25,  000 

August  12, 1818 25, 000 

March  3, 1849 10, 000 

September  28,  1?<50 25,  000 

March3,  1851 25,000 

August  30, 1852 25,  000 

March  3,  1S53 50,  (XK) 

August  5, 18r>4 50,  (XX) 

March  .3,  1855 50,  (MK) 

August  30,  l^<5(> 50,  ()00 

March  3. 1857 50,  dOO 

June  12,1858 75,  0(H) 


175, 

March  3, 1873 175,000 

Juno  23. 1874 173,000 

Manh  3,  1875 150.000 

July  31.  1876  (not  includinfi; 
$1(J,000    applie<l    to   survey 

Mississippi  Kiver) 84,000 

March  3, 1877.  (not  includinf^ 
$25,000  a])] died  to  Hurvey 
Mississippi  Kiver  and  includ- 
ing $9,500  received  from  snlo 

of  steamers ) 94, 500 

June  20, 1S78    (not    including 

March  3, 1859 75,  000        $49,500  applied  to  survey  of 

June21,18(X) 75,0(K)  ;       Mississippi  River) 49.500 

March  2.  1861 75,  100     March  3,  1879 K5  000 

July  5,  1S(;2 105,  000     June  l(i,  1880 40^000 

February  9.  1863 106.  S79     March  3. 1S81 18, 000 

July2,186l  100,()(M>     August7,1882 12.000 

F<d>ruary  28,  1865 125.  COO     March  3.  1883 3, 000 

June  12,  IXKi 5l».  (:(M>  

March  2,1867 77,  .500  Total 2,942.879 

March2,1868 77.500. 
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Z>atv8  and  amonntH  of  appropriations  for  sttrrcy  of  Xorthern  and  Norihxcestern  Lakes. 

Printing  and  issue  of  charts  for  use  of  navigator*  and  elootrotyping  copper  plate 
for  chart  printing : 

July  7, 1884 ' $3,000 

March  3, 1885 3,000 

August  4, 1886 2,000 

March  3, 1887 2, 000 

October  2, 1888 2, 000 

March  2, 1889 2, 000 

August  30, 1890 2,000 

March  3, 1891 2,000 

August  5, 1892 2, 000 

March  3, 1893 2,000 

Total 22,  000 

Dates  and  amounts  of  appropriations  for  survey  of  Xorthern  and  Northwestern  Lakes, 

Surveys  and  additions  to  and  correcting  engraved  plates : 

March  2, 1889 $5,000 

August  30, 1890 10,000 

March  3, 1891 10, 000 

August  5, 1892 5, 000 

March  3, 1893 25, 000 

.     Total 55, 000 

Abstract  of  bids  for  suppllen  for  survey  of  Xorthern  and  Xorthwestern  Lakes,  received 
and  opened  March  JS,  1804^  In  accordance  with  advertisement  dated  March  5, 1S04. 
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Naino  ai;«l  ailtlri'ss  »>f  l)i»l«lcr, 


Supplies. 


Hardware,  ship  chandlery,  etc. 

do 

Groceries 

do 


P.  M.  Church  &c  Co.,  Sault  Sto.  Mario,  Mich  ... 

Robert  (f.  Ferguson,  Sault  Ste.  Marie,  Mich 

Prentbiuer  Bros.,  Sault  Ste.  Marie,  Mich 

Allan  Bros.,  Detroit,  Mich 

r.  C.  Keliher,  Sault  Ste.  Marie,  Mich ' do 

Peppartl  6c  MoKiuney,  Sault  Ste.  Mario,  Mich... I do 

II<nT«  &  Kcynohls,  Sault  SU).  Marie,  Mich I do 

Otto  Supo  &  Co.,  Sault  Ste.  Marie,  Mich do 

J  no  Blessed  Sc  Son.  Detntit,  Mich do 

Peppard  &.McKinnev,  SaiiltSto.  Mario,  Mich...!  Vegetables,  etc 

P.  C.  Keliher.  Sault  Sto.   Marie,  Mich 1 do 

Prenzlauer  Bron.,  Sault  St<^.  Marie,  Mich ' do 

Royce  &.  Jteynolds,  Sault  Sto.  Marie,  Mich ■ do 

Otto  Supo  6l  Co.,  Sault  Ste.  Marie,  Mich do 

Andrew  Hotton,  Sault  Sto.  Marie,  Mich Meats 

Donaldson  6l  JIall,  Sault  Ste.  Marie,  Mich I do 

J.  B.  Sweatt,  Sault  Ste,  Marie,  Mich j  Lumber 

K.  D.  Johnson,  Sault  Ste.  Marie,  Mich ' do 


Knitfv  D.  Wcimer.  Ludinf;tou,  Mich. 

'Iho  Uichmund  v\:  Ba.>ku.s  Co..  Detroit,  Mich. 


do... 
Stationery 


Total. 


, . .  > 


*  $1,172.07 
1.228.01 

*  779. 31 
784.00 
842.27 
808.30 
014.40 
014.  OJ 
090. 8  J 

*  580. 70 
718. 85 

\  456. 13 
1 504. 53 
1 540.23 

*  635.03 
•665.00 

*  120. 00 
150.00 
200.00 

*  391. 31 


K«'coi;i:jiondiMl  fur  ncctptancc. 


\  Incc»mplete.     No  bid  on  milk. 


UKl'OKl    o:-'    I.IKIT.    CIIAKI.KS    S.    IIICIIK,    ('UKI'.S   <>K    K.VCiIXKKK.*;. 

UxiTKi>  States  Exgixeeu  Office, 

!<ault  Ste.  Marie,  Mich.,  July  4,  1S94. 

Sir:  I  have  tlio  lioiior  to  transniit  tin*  i"ollo\viii<;  report  of  operations  of  the  survey 
«>f  the  Nortiiern  and  Xorthwestern  Lakes,  resiirvey  of  St.  Mar.ys  Kiver  for  the  Hscal 
year  ondinjjf  .Iinio  J^O,  181U  : 

At  the  be^jinnin^  of  the  fiscal  year  a  small  field  observatory  had  been  erected  at 
Sail  It  Sto.  Marie,  Mi«h.,  obs«'rvatioii3  for  latitudes  had  been  completed,  and  obsor- 
vntioua  for  lon<ritiide  were  in  jirogress.  The  triaugulation  had  been  planned  from 
5ay  to  about  10  miles  north  of  J^ako  Huron.     Ten  triangulatioii  stations 


lincl  been  ere<tcd.  The  "Soo"  base  had  been  measured  and  computed.  A  lino  of 
precise  levels  had  been  run  from  Sault  8te.  Marie,  Mich.,  to  Waiska  Hay  and  the 
<oiiipntations  nearly  completed.  .V  limited  amount  of  hydropjraphic  work  had  been 
<loiio  and  considerable  progress  had  been  made  towaivl  lltting  out  field  parties  for 
Biibsequent  Avork. 
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Tho  allotTiurat  availuble  Iol-  the  liscal  year  \ra3  $20,000,  sulneqnently  increaioiito 
if20,*i:i7. 1'i.  It  wa^  proposed  to  exjicnd  tliid  amount  iu  (-ompletinj^^the  esaentiil 
nstronomical  work,  in  con  tinning  the  planning;  of  the  trianj^ulation,  in  baiMntg 
stations,  iiiKisnrin*^  nn;;les,  ami  in  obtainin;^  topoi^raphy  for  the  reach  coTiered  bj 
chui't  No.  3  of  the  adoxitcd  si.Ties  of  uavr  charts  of  the  river.  The  hydrojrraphjit 
was  pr')]ios<-d  to  tuko  ]ar*;ely  from  tho  river  and  harbor  surveys  maclo  aud  to  to 
made  in  coniie<-tion  witli  the  imiirovement  of  the  river,  snch  additional  hydrograplf 
as  mi^ht  i)r<ivo  m-L-cs^ary  for  this  chart  being  obtained  by  sounding  thro'agh  thsioe 
<Iiirin^  tho  Aviutrr.  It  Avas  not  proposed  to  duplicate  recent  Governmeat  snzrcyi 
wiii'ii  di»in;;  s»i  could  bt*  avoided. 

Tinj  results  accomplished  dtirin;^  the  fiscal  Vfar  are  as  follows : 

ASTni>Xo.\UrAL   WORK. 

OhHirvatorij. — Tho  ''Soo  Observatory"  whirh  was  used  for  this  work  wasbiiiltte- 
in^  the  coldest  part  of  the  winter  of  i8'J2-'93.  It  forms  an  ell  of  the  U.  S.  Kngioiff 
Otiico  at  Sault  Ste.  Marie,  Mich.,  and  is  shown  iu  ground  plan  in  the  accompanjiif 
drawiii<;.  Beini^  on  (jovernr.ient  land,  it  was  made  more  substantial  in  strneMn 
than  wiiuld  otherwise  have  been  the  case,  as  it  can  remain  permanently  and  wOlbi 
a  iisi-fiil  point  for  com]»arisons  of  longitude,  etc..  for  future  surveys  of  the  CnniW 
Department.  Tho  observing  piers  are  of  masonry  capped  with  a 24  by  24  inchoM 
of  (Mit  stono,  and  have  proved  very  stable.  A  small  masonry  pier  supports  a  13 by 
12  inch  timber  to  which  the  astronomical  clock  is  bolted,  and  a  SJiall  conGnitB|Hr 
for  litdding  a  dish  of  mercnry  to  act  as  an  artifical  Iiorizon  in  azimuth.  observafcMiik 
etc.,  stands  to  tho  north  of  the  w.-st  observing  ]>Ler.  Tho  fouudat-ions  of  all  the* 
piers  aru  iiidepen<brnt  of  each  othi^r.  aud  of  the  loundation  of  the  building. 

Latlliiih:. — Observations  for  laritud^^  wero  made  on  four  nights,  Juno  11, 14,  19,Mi 
2(»,  isi»;>.  Tho  maun<-r  of  making  them  and  their  reduction  is  given  in  tlio  reportif 
Mr.  Thom:is  Kussirll.  appendtMl,  marked  A,  and  attention  is  invited  thereto  ftr 
<l4:tails.  Tho  resulting  latitude  of  tho  east  pier  is  46^  30'  06.25"  north,  which,  TodMrf 
to  tho  west  pier,  givi-s  il>^  30'  U  >.27" J^O.OS"  as  tho  latitude  used  iu  tho  reductiosif 
tho  triangulation. 

Lomjitmlc. — Observations  for  tho  diiforence  of  longitude  between  Sault  Sto.  llw 
Mich.,  and  Ann  Arbor,  Mich.,  were  made  on  ten  nights,  July  10. 15. 19, 20,  and  28,  Mi 
AugustO,  7, 8.  t>,  and  12. 1893.  On  the  lirst  live  nights  Prof.  Asnpb  Hall,  jr.,  direelenf 
tho  Detroit  Oliservatory  at  Ann  Arbor,  Mi(rh.,  observed  there,  and  I  observed  atlhi 
?S<io  OSstTvatory.  On  tho  last  live  nights  Prof.  Hall  observed  at  Sault  Ste.  Xin* 
and!  ob>icrved  at  Ann  Arbor.  Tho  manner  of  making  the  observations  andthiir 
reduction  is  also  given  in  tho  report  of  Mr.  Thomas  Russell,  appended,  marktiif 
and  atr^'Htion  is  invited  thoriito  for  details. 

At  lirst  considerable)  ditliculty  was  ex:perienced,  owing  mainly  to  trouble  with  As 
electro-iiiugnets  in  the  Ann  Arbor  Ob.servatory.  Fifty-ohm  ndays  wero  used  otttl 
start,  and  while  th(\v  worked  satisfactorily  at'Sault  Sto.  Mario  they  did  not  do  Nit 
Ann  Arbor,  and  Iiiid  to  boditfercntly  adjusted  for  receiving  aud  sending  signals,  il 
it  was  desirable  to  avoid  snch  changes  in  adjustment,  more  powertiil  relays «■! 
em])b>ycd,  with  satisfactory  results. 

Tho  Hcliomo  of  wiring  in  the  Soo  Observatory  is  shown  on  the  accompanying dH** 
ing.  Tlio  o])e.ratiug  switi-Iics  there  shown  are  for  the  purpose  of  passm^r  9Xw0tk 
instantly  from  tho  connt^ctions  retiuirod  for  observing  and  talking  to  those  lor  Mi' 
iiigorniccivingsi^Mials.  Tho  four  **  two-point "  switches  la  each  group  wero8eeai47 
fasti-nedside  by  siilo  and  their  levers  were  connected  by  a  bar  iusuch  maunerthit 
by  imsliing  tho  bar  all  four  swit'ihos  would  move  simultaneously.  The  ueceatfT 
<'Iianges  could  thus  bo  made  so  rapidly  that  tho  deisred  number  of  signals  conldlii 
excli.'iiiged  well  within  tho  short  time  generally  available  for  tho  purpose,  andthi 
astronomical  work  conld  be  c.onductitd  with  more  deliberation  than  would  otherviM 
hav«^  betjn  ]>os.Nil)li*. 

In  this  schcmo  of  wiring  the  clock  is  kopt  on  an  independent  l-ccU  circuit,  to  avatt 
injury  I  o  its  delloato  br<^ak-<:ircult  mechanism.    The  chronograph  is  also  operated  osS 
loci  1  circuit,  in  order  that  it  may  have  a  constant  electric  curreut  through  its  magneto  ti 
obviate  as  far  as  possible  tho  nocessity  for  changing  the  adjustment  of  tho  pM 
armature.    An  in>ipeetion  of  tho  drawing  will  show  that  when  the  IjO-elim  sigw 
relay  is  thrown  our  of  this  local  circuit  into  tho  main  line,  tho  150-ohm  talking  reli9 
i^  thrown  into  tlio  local  in  order  t )  keep  its  current  coustaut  and  avoid  changes i* 
adjust  nuMit  of  the  chronograph  pen  armature.     For  this  reason  tho  two  relays  niBiA 
should    h:iV4)  ])r.ictio  illy  tho  s:t!U^  electrical    r.)sistauco,   or  else,   by  means  ^^ 
rheostat,  or  otiierwis(>,  ad<liti<mal   resistance  should  bo  put  in  the  circuit  wbM* 
necessary  to  balanc(>.     A  lightning  arrester  (not  shown  on  dr.iwiug)  is  insertodil 
the  main  line  wiicre  it  enters  tho  observatory. 

Tiie  scliemi^  of  wiring  at  Ann  Arbor  was  substantially  similar  to  the  above,  with 
the  addition  t'.iat  a  rlieostat  aud  galvauoaioter  wero  inserted  In  the  main,  line,  wilk 
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to  keeping  a  conatant  current  therein  by  plugging  .ind  unplugging  resist- 
Tbe  fluctuatious  in  strength  of  the  main-line  current  were  found  so  sudden 
sfpolar  in  the  length  of  lino  used,  that  more  trouble  was  caused  by  trying  to 
lis  arrangement  than  by  leaving  it  alone.  After  the  first  few  nights,  therefore, 
ationwas  paid  to  this  feature  of  the  subject.  With  specially  devised  appa- 
>r  steadily  altering  its  resistance,  there  is  no  doubt  that  the  current  in  the 
Q6  can  bo  kept  practically  constant  and  the  galvanometer  needle  kept  at  a 
pointing  in  much  the  same  manner  as  a  boat  is  hold  on  a  iixed  course,  but  I 
ery  much  if  the  accuracy  of  the  work  would  bo  materially  increased  thereby, 
is  work  Assistant  Engineer  F.  C.  Shenehon  acted  as  recorder  at  the  800 
ktory  and  Mr.  Elmer  L.  Allor  at  Ann  Arbor.  Tho  services  of  both  were  highly 
toTj.  I  am  especially  indebted  to  Inspector  L.  Fleming,  who,  without  extra 
sation,  i)erformed  the  duties  of  telegrajih  operator  at  Sault  Ste.  Mario  during 
ritude  work,  in  addition  to  his  regular  duties  in  connection  with  the  river 
bor  work  in  this  vicinity.  Mr.  1  leming  also  took  charge  of  the  chronograph 
ained  first-class  results  from  the  old-style  instrument  that  was  used  in  this 

eduction  of  the  Ann  Arbor  work  gives  Soo  Observatory  (west  pier)  west  of 
bor  (Meridian  Circle)  2  minutes  27.995  seconds  J^  0.036  seconds.  Taking  the 
tainable  value  for  the  longitude  of  Ann  Arbor,  5  hours  34  minutes  55.25  sec- 
est  from  Greenwich,  gives  Soo  Observatory  (west  pier)  west  from  Green- 

honra  37  minutes  23.25  seconds,  or  84^  20'  48.75",  which  value  was  used 
eduction  of  the  triangulation. 

[)tember,  1893,  an  attemi^t  was  made  to  determine  tho  difference  in  longitude 
1  the  800  Observatory  and  the  new  Naval  Observatory  at  Washington,  Prof, 
ho  was  temporarily  visiting  Washington  at  the  time,  making  the  observa- 
>ere.  Tho  observations  were  very  incomplete,  owing  to  cloudy  weather,  and 
i  square  reduction  of  them  was  made. 

tanks  are  especially  duo  to  Prof.  Asaph  Hall,  jr.,  for  valuable  suggestions  and 
ce  throughout  all  of  the  longitude  work  and  also  to  the  Western  Union  Tel- 
Company  for  granting  us  the  use  of  their  wires  without  charge. 
ith. — A  triangulation  station,  known  as  A  azimuth,  Jiaving  been  located  in 
nearly  north  of  the  observatory  for  the  purpose  of  forming  a  mark  for  the 
I  observations,  it  was  determined  to  observe  azimuth  from  the  west  pier 
wervatory.  These  observations  were  delayed  owing  to  repeated  interference 
le  mark  by  certain  mischievous  persons  who  resided  near  it.  Two  *night 
that  had  been  erected  at  the  station  were  removed  and  secreted.  When  the 
le  was  put  in  place,  Mr.  Jose])h  Cozens,  Ontario  land  surveyor,  very  kindly 
his  assistance,  and  put  up  a  sign  notifying  the  public  that  the  box  was  an 

land  survey  mark  and  that  ho  would  prosecute  any  parties  who  distiu'bed 
'  ten  days  and  nights  thereafter  the  station  was  watched,  but  no  further  mis- 
is  attempted.  Tlio  Canadian  authorities  at  Sault  Ste.  Marie,  Out.,  gave  us 
isistance  in  their  power,  and  it  is  sincerely  trusted  that  the  mark  will  not 
3  disturbed, 
•bservfitions  for  azimuth  wore  made  on  four  nights,  March  2,  8,  14,  and  19, 

Assistant  Engineer  E.  E.  llaskoll.  The  manner  of  making  them,  and  their 
»n,  is  also  given  in  the  report  of  Mr.  Thomas  Russell,  appended,  marked  A, 
jution  is  invited  thereto  for  details.  Tho  resulting  azimuth  of  the  line  Soo 
i-tory  (west  pier)  to  A  azimuth  is  178^  OH'  38.87"  from  the  south  through  the 
hich  value  was  used  in  tho  reduction  of  the  triangulation. 
nnona  latitude  and  azimuth. — For  the  ])urpose  of  obtaining  additional  data  in 
to  tho  recently-discovered  movement  of  the  pole,  an  el!brt  will  bo  made  to 

latitude  and  azimuth  continuously  for  a  few  years.  A  table  of  latitude  stars 
1  very  carefully  pre])ared  ibr  this  work,  and  a  programme  has  been  determined 
r  tho  azimuth  observations.  Assistant  Engineers  Ripley  and  Dixon,  who  aro 
?d  ujion  the  river  and  liarbor  works  in  tlio  vicinity,  have  volunteered  fortius 
ut  so  far  hav(^  l)een  too  busy  to  accomplish  very  much.  A  short  discussion 
subject,  toijether  with  the  adopted  star  lists,  will  be  found  in  Mr.  Russell's 
A).  An  effort  will  be  made  to  have  tho  places  of  these  stars  observed  at  one 
fixed  observatories  during  the  i)rogress  of  tho  work. 

rLAXNIN(;    TIllAX(a  LATION. 

)  beginning  of  tho  fiscal  year  Assistant  Engineer  Fred  Morley  was  engaged 
ling  tho  triangulation.  Ho  continued  this  work  uutil  November  15,  1893, 
e  left  for  Ann  Arbor  to  resume  his  duties  at  the  University  of  Michigan, 
his  season's  work  Mr.  Morley  made  a  complete  j)lan  of  the  primary  triaugu- 
rom  the  old  lake-survey  line  Miehipicoten-Gargantua  to  the  old  lake  survey 
nac  Base."  In  addition,  Mr.  Morley  planned  a  secondary  system  of  trianga- 
jr  White  fish  and  adjacent  bays.  Mr.  Morley's  final  report  of  this  work  is 
3d,  marked  B,  and  attention  is  invited  thereto  for  details. 
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Mr.  M<>rloy*a  lAsm  contained  i\  largo  number  of  lines  over  20  uileH  iu  len^^b,  the 
meusnroment  of  avIioso  direction  would  Iiave  involved  the  oxtoDsivo  use  of  beliotxo- 
pers.  This  would  have  made  the  angle-measuring  expensive,  as  the  experience  we 
nave  already  had  with  such  lines  has  shown  that  they  are  liable  to  cause  vexatiou 
dolnys  to  tho  angle-measuring  parties.  I  considered  it  advisable,  therefore,  torednee 
the  number  of  such  lines  as  much  as  possible,  and  the  large  amount  of  information 
obtained  by  Mr.  Morley  rendered  this  a  comparatively  easy  matter,  involviug  bnta 
small  amount  of  additional  reconnoitering. 

Mr.  Morlev's  connoetiou  with  old  station  Gargantua  was  through  Canadian  tem- 
tory  back  ot^  A  Mamaiusc.  This  country  is  an  absolute  wilderness,  and  Krhile  3Ir. 
Mo'rley's  plan  of  triauguhition  is  doubtless  the  best  that  could  be  obtained  thTOOgl 
this  back  country,  tho  measurement  of  the  angles  would  be  expensive,  and  it  vm 
thought  best  to  see,  by  some  additional  reconnoitering,  whether  a  cheaper  connectiiB 
could  not  bo  made  with  tho  old  lino  Mamainse-Gargantua  from  some  station  on  tka 
Michigan  shore  of  Lako  Superior.  A  hill  260  feet  above  tho  lake  was  found  at 
Crisps  Point,  Michigan,*  where,  by  erecting  a  high  station,  and  by  waiting  until  tti 
refraction  is  excessive,  ^  Gargantua,  431  feet  above  the  lako  and  about  60  miles  dk- 
tant,  would  be  visible.  All  things  considered  this  connection  would  be  more  eeo- 
nomical  than  the  other,  iu  addition  to  giving  better  angles,  and  it  has  therefore  ben 
ado])te<1.  It  is  probable  that  Caribou  Islanc  Light-House  can  bo  located  at  little  or 
no  cost  from  tho  three  stations  shown  on  tho  drawing  herewith,  by  reading  tti 
direction  of  tho  light  from  each  of  these  stations  at  night  when  refraction  is  at  ill 
greatest.  It  is  important  to  locate  this  island,  as  its  location  has  never,  to  my  knovl- 
ed^e,  been  arcurately  made. 

The  additional  reconnoiteriug  necessary  for  the  modification  of  Mr.  Morley's  pin 
was  done  by  Assistant  Engineer  K.  E.  Haskell  iu  accordance  with  my  instrncuon 
Iklr.  Ilaskeirs  report  on  this  work  is  appended,  marked  i\  and  attention  is  in%'itei 
thereto  for  details. 

Mr.  Haskell  also  selected  some  secondary  stations  to  connect  the  lower  end  of 
tho  river  improvement  tertiary  triangnlation  with  tho  ])riniary  system.  These  sU- 
tions,  together  with  tho  adopted  plan  of  the  primary  triauguhition,  arc  Hboimn 
tho  drawing  submitted  herewith. 

^Mtbough  tho  number  of  lines  requiring  tho  use  of  heliotropes  has  lieen  gjealdj 
redut'od,  some  such  lines  still  remain.  These  are  mostly  at  the  northern  end  of  tho 
work  and  are  necessitated  by  tho  length  of  tho  old  line  Gargantua-Maniain8e,tt 
which  connection  must  be  made.  It  lias  been  considered  advisable  to  mcasun a 
base  line  on  Hatchewana  Island,  as  the  nearest  bases  to  this  end  of  tho  wofkr 
excc]>ting  the  short  »Soo  base,  arc  at  K(?wecnaw  Point  and  the  Straits  of-  Mackinic. 
IJat<'hewana  Island  being  about  halfway  between  the  two,  would  make  a  very  vl^ 
.uablo  x><>iut  for  a  good  base  line.  The  Soo  base  would  then  serve  as  a  check  btfB 
for  the  work  closer  to  the  river:  it  is  too  short  properly  to  control  tho  long  liiMi 
betAveen  the  oM  stations  of  the  lake  survey  at  the  east  end  of  Lake  Superior. 

Mr.  Morley \s  plan  of  secondary  triangulati<m  iu  AVhiteiisli  and  adjacent  Im|I 
involved  thu  occupation  with  an  instrument  of  each  of  a  large  number  of  secondtiX 
])oints.  Tho  primary  points  in  this  locality  look  down  upon  these  bays  iu  snch  niM- 
ner  that  it  would  be  possible  to  locate  all  necessary  secondary  points  by  intoraectin 
from  at  least  three  ]>rimarics,  and  with  lines  not  exceeding  20  miles  in  length,  with- 
out 0('cui)yiug  any  of  the  secondary  points  with  an  instrument.  I  can  see  noi'eMn 
why  this  method  should  not  give  as  accurate,  and  iu  many  cases  more  accurate^ 
results  than  the  other,  and  the  cost  of  locating  the  secondaries  would  bo  but  littk 
more  than  that  for  maintaining  targets  at  each  of  them  for  tho  necessary  length •( 
time.  These  points  could  probably  all  be  read  in  during  the  otherwise  '*  dead  tine'' 
that  the  angle-measuring  parties  were  waiting  for  favorable  conditions  for  rcadinf 
the  long  primary  lint^s  that  involved  the  use  of  heliotropes.  In  fact,  I  Fee  no  reann 
why  this  method  of  locating  secondary  points  for  bydrographers  and  topoj^rmplieii 
by  intersection  from  a  few  primary  stations  should  not  generally  be  used  more  eztflfl- 
sively  than  it  api)ears  to  be.  All  secondary  x>oints  on  tho  resurvey  of  .St.  MaiTt 
Kiver  will  h  »  located  in  thi-*  manner  as  far  as'practicable. 

nriLDiN'i;  stations. 

Assistant  I'.nginecr  (ilen  K.  Italch  was  engaged  in  building  stations  at  tho  ImkIb- 
niug  of  the  lisc.il  year,  and  continued  this  Avork  until  tho  middle  of  October,  1899^ 
when  it  was  stnpptMl  for  tho  season.  IJy  this  time  18  primary  and  12  HocondaiT 
stations  had  been  erected  and  tho  necessary  lines  cut.  Subsequently,  Mr.  Balch  tooK 
charge  of  tlio  erection  of  a  higher  station  at  South  Gros  Cap,  which  was  needed  to 
permit  /I.  harko  to  be  seen  therefrom.  During  tho  last  few  days  of  Juno,  1894,  Ifr. 
JJalcli  was  i-ngagcd  in  erecting  /J.  Pennefather,  one  of  tho  new  stations  required br 
the  modified  ])lan  of  triauguhition.  Mr.  Halcli's  report  is  appended,  marked  D,  ani 
attention  is  invited  thereto  for  details.  The  recent  eight-hour  law  has  incrcnsotl  the 
cost  of  this  work  to  tho  Government. 
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MEASURING   ANGLES. 

►rtly  after  the  beginning  of  the  fiscal  year  enongh  Btations  liad  been  erected  to 
It  angle-measnring  to  begin  and  to  proceed  Avithout  interruption  until  the  close 
)  season.  This  work  was  done  by  Assistant  Engineer  K.  E.  Uaskell,  whose  report 
3ended,  marked  E,  and  attention  is  invited  thereto  for  details. 
►m  July  5  to  November  29, 1893, 11  stations  were  occupied ;  20  measures  each  of  91 
iry  angles,  and  8  measures  each  of  67  secondary  angles  were  made.  Especial 
tion  is  invited  to  the  manner  of  measuring  the  primary  an|>[le8,  as  outlined  in 
laskell's  report.     Eacii  angle  was  measured  separately*.     First,  a  pointing  was 

on  thtf  left-hand  target  of  a  given  angle,  then  on  the  right  hand.  Then  a 
nting  on  the  right  hand  and  a  repointiugj  on  the  left  hand.  The  instruuient  was 
doable  reversed,  the  left-hand  target  pointed  at;  then  the  right  hand,  repoint- 
lade  on  the  right  hand,  and  rcpointing  made  on  the  left-band  target.  This  was 
position  of  the  circle.  Five  such  positions  were  taken  of  each  angle,  in  five 
>ximatel3*  equidistant  parts  of  the  limb  of  tlie  instrument.  While  this  gives 
*  nieasnres  of  each  angle  than  is  customary  in  primary  work,  the  results  obtained 
an  accuracy  well  witliin  the  reciuired  limit.  The  mean  error  inclosing  the 
on  was  1.04",  and  in  closing  triangles  was  1.43". 
is  method,  of  course,  requires  an  instrument  with  a  very  accurately  graduated 

but  there  is  no  difficulty  in  obtaining  such  instruments  at  the  present  time, 
instrument  used  in  this  work  was  the  old  lake  survey  Troughton  &  Simms 
lolite  No.  3,  and  was  manufactured  in  1876.  It  is  an  excellent  instrument,  but 
ones  have  undoubtedly  been  made  since.     No  small  share  of  the  resultsobtained 

0  to  the  angles  having  been  read  under  favorable  conditions,  i.  e.,  when  the  air 
iteady  and  the  seeing  good.  If  the  conditions  were  unfavorable,  angle  measur- 
vould  bo  deferred  until  they  im])roved.  The  phaseless  targets  used  in  this  work 
've  especial  attention  ;  a  complete  description  of  them  will  be  found  in  Mr.  Has- 
j  report  (E). 

this  work  a  direct  connection  was  made  with  the  river  improvement  tertiary 
gulatiou  at  stations  Iroquois  and  South  Gros  Cap,  and  the  following  tertiary 
ons  were  located  by  intersection  from  the  primaries:  Nos.  14  and  15  and  old 
id  Island  light-house. 

TOI'OdllAPHK'AL  WORK. 

order  to  obtain  the  requisite  topograi)hy  for  chart  Xo.  3  of  the  adopted  series 
)W  charts  of  the  river,  it  was  decided  to  have  two  small  topographical  parties, 
he  river  improvement  triangulatiou  for  the  reach  in  question  had  not  been 
•ely  completed,  tliese  i)arties  had  to  start  at  the  lower  end  of  the  reach  (just  east 
lult  Ste.' Marie,  Mich.,  and  Ontario),  and  work  westward — this  in  order  that  they 
it  make  use  of  the  completed  triangulatiou  at  the  start,  although  it  obliged 

1  to  work  in  the  least  accessible  portion  of  their  territory  late  in  the  seasou, 
Q  snow  had  begun  to  fall  and  communication  was  difficult. 

vo  plane  tables  were  made  for  this  work  by  Messrs.  Ihiff  &  IJerger,  of  Boston, 
ough  capable  of  improvement  thoy  are  excellent  instruments  and  accomplished 
:  purpose  satisfactorily.  The  region  in  question  is  not  eminently  suitiMl  to  the 
e  table  on  account  of  extensive  timber  Jiiid  brush,  and  the  difficulty  of  carrying 

a  bulky  instrument  through  the  woods.  An  objection  to  the  plane  table,  that 
ies  everywhere,  is  that  it  cannot  bo  used  during  rainy  or  oven  moist  Aveather — 
II  the  transit  often  can.  It  should,  therefore,  bo  used  in  connection  with  the 
sitor  some  similar  instrument,  and  this  was  done  by  both  topographical  parties, 
great  advantage  of  the  ]»lane  table,  however — an  advantage  likely  to  be  under- 
uated — is,  not  only  that  it  enables  the  work  to  be  plotted  in  view  of  the  ground 
Jr  survey,  but  also  that  it  obliges  all  transit  and  other  work  to  be  plotted  at 

in  the  lield,  and  plotted  with  great  care,  in  order  that  the  field  plots  can  be 
as  plane  table  sheets  when  favorable  opportunities  olfer.  This  resultsin  the  turn- 
u  of  remarkably  tine  lield  sheets  and  the  saving  of  much  subsequent  office  work, 
le  noncompletioii  of  the  river  triangulatiou  until  late  in  the  season  holdback 
opographical  work  considerably,  by  ])rcvcnting  the  issue  of  sheets  with  the  tri- 
datiou  points  accurately  ])roje(t('d  thereon  to  scale.  The  preparation  of  such 
ts  in  advance  would  greatly  facilitate  and  chea])en  the  topographical  work,  and 
expected  that  such  sheets  will  be  issued  to  these  jiarties  in  the  future  for  use  as 
e  table  sheets  and  for  plotting  transit  notes.  It  is  expected  that  they  will  be 
med  at  the  close  of  the  seasou  in  such  condition  as  to  enable  the  tinal  reduction 
le  chart  to  be  made  <lirectly  therefrom  without  any  intermediate  dratting  work. 
nerican  shore. — The  topography  on  this  side  of  the  river  was  obtained  by  Assist- 
Engineer  H.  von  Schon,  whose  report  is  appended,  marked  F,  and  attention  is 
:ed  thereto  for  details.  An  area  of  about  51.4  scpiare  miles  was  covered. 
nadian  shore, — The  topogra])hy  on  this  side  of  the  river  was  obtained  by  Assist- 
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ant  Engineer  Dnvid  Molitor,  whoso  report  is  appended,  marked  G,  and  attention  is 
invited  thereto  for  details.    An  area  of  about  40  square  miles  was  covered. 

The  average  cost  of  these  91.4  s<iuare  miles  of  topography  was  about  $60  i>eT  squan 
mile,  and  this  gave  a  lirst-class  tox)ographical  survey,  showing  all  features  of  tha 
ground,  20-foot  eontonrs.  laud  survey  lines,  etc.  By  issuing  projected  skeeti  to 
the  topographiial  parties  in  advance,  as  is  proposed,  and  hy  somewhat  altering 
the  organization  of  the  parties,  it  is  confidently  hope<ltliat  the  coat  of  this  Tvorkoas 
he  made  as  low  as  iM5  per  R<inare  mile  without  any  loss  of  uccuTaey  or  detail.  Ona 
reason  for  the  higher  cost  of  the  work  during  the  past  season  was  that  the  two  towii% 
Sault  Ste.  Mario,  Mirh.,  and  Ontario,  were  included  in  the  work,  involving  a  graal 
increase  in  detail.  No  more  BU(!h  work  remains  to  ho  done,  aa  these  are  the  only 
towns  of  any  eonse<iuenco  along  the  river. 

It  seems  tt>  me  that  $45  per  84iuaro  mile  is  ahout  as  low  as  a  ftrst-class  topofj^ra^- 
ioal  survey  ean  bo  made  for  in  territory  like  that  adjacent  to  St.  Mark's  River  viA 
the  present  instruments  and  methoils.  This  cost,  while  fairly  low  in  coiupariaon 
with  wliat  work  of  this  kind  ha»  eost  in  the  past,  is  still  aufficioutiy  high  to  prohibit 
topogrsiphical  work  from  being  executed  in  many  parts  of  tho  country  where  it  it- 
mueh  needed.  Some  new  method  must  l>e  had  which  will  very  greatly  reduce  tha 
cost  of  this  class  of  Avork  without  diminishing  its  accuracy,  and  xdiotogrupliy  seena 
to  be  the  only  thiug  in  sight  that  gives  promise  of  accom]diBhiug  this  result. 

Photosnrvoying,  or  ])liotogrammetry,  is  not  new,  hut.  hitherto,  in  this  coiintTy,it 
has  been  very  gtmerally  regarded  as  a  fad.  I  have  bt^eu  in  corrospondenco  with  sent 
of  the  leading  instrument  makers  of  tho  United  States,  and  have  not  found  any  that 
had  over  manufactured  any  form  of  ])huto8urveying  apparatus.  In  .lecordauce  vifik 
m3'  instructions  Assistant  Engineer  H.  von  Schon  nas  collected  considerable  infiM* 
mat  ion  on  this  subject  from  Euro])ean  sources,  and  has  found  that  in  late  yearavaiy 
eonsiderabh;  progress  has  been  made  there  in  this  matter.  An  inatittito  ou  phot^ 
toi)ograidiy  has  1>een  iu  operation  in  Berlin  for  four  years  and  is  presided  overly 
Prof.  Meydenbaur;  and  all  the  leading  European  schools  of  technology  have  oddflj 
this  subject  to  their  currienluni  during  recent  years.  Since  1870  phototopographf 
has  been  an  established  and  systematically  practiced  method  in  French,  Germain 
Austrian,  and  It^iliau  government  surveys,  its  use  being  contined  chiefly  to  moon- 
tninons  regions  at  lirst,  but  it  has  latterlj'  been  extended  to  coast,  river,  and  interiv 
operations  as  well;  probaby  tho  most  elaborate  survey  now  in  progress  'withthn 
method  is  the.  new  survey  of  northern  Italy,  which  is  being  executed  with  the  plane^ 
table  and  the  ])hototheo(hdite.  Even  Canada  has  been  engaged  for  the  last  th(M 
years  on  a  survey  of  large  extent  iu  a  mountainous  district,  using  ten  Troughton  A 
Sims  phototheodolitos  for  the  work.  To  show  how  liackward  English-speaki^ 
])e(>i)le  have  been  on  tliis  subject,  tho  literature  ou  phot<)toi)ography  in  tho  (srermaii 
rreui'li,  and  Italian  languages  appears  to  bo  far  more  plentiful  than  that  ou  topog^ 
ra])hy  in  English. 

The  great  trouble  with  photogrammetry  has  been  tho  largo  amonntof  offloo  clnl^ 
ing  connected  with  it.  This  appears  to  bo  a  very  serious  disadvantage,  but  if  any 
ini])r()venient  could  bo  made  which  would  render  this  otlieo  work  cheaper  and 


expeditious  the  method  would  appear  an  ideal  one  for  certain  classea  of  work.  Itii* 
of  course.  im])ossible  to  tell,  without  actual  experience,  just  what  its  limitation 
are,  Itut  in  the  triangulations  of  Wliiteiish  Bay  it  would  he  possible  for  the  assiatanl 
in  charge  of  maintenance  of  targets,  etc.,  who  will  have  to  visit  each  Hecondaiy 
point  several  times  during  the  work,  to  obtain  a  series  of  photogmphs  at  each  poial 
at  no  cost  other  than  that  of  the  phototopographic  instrument  and  plates.  In  thia 
way  I  bj'lieve  nearly  all  the  shore  of  this  bay  could  be  surveyed  at  less  coat  than  bf 
auv  of  tlie  ordinarv  methods. 

The  chief  varieties  of  phototopogniphic  instruments  appear  to  be  the  photograia- 
nieter.  tlie  plane-table  photogranimcter,  and  the  phototheodolito.  Allof  these inatn- 
mcnts  are  regularly  manufactured  by  the  following  instrumout-makors :  Otto  Fm- 
nell.  of  Cassell,  (iernuiuy;  Ludwig  Tesdorj>f,  of  Stuttgart,  Wurtomberg,  Germany* 
and  U.  Ltu'bner,  Vienna,  Austria.  Other  iustrunient-nnikers  doubtless  nuinufactoB 
tliein.  but  their  names  and  addresses  have  not  yet  been  ascertained. 

Tho  extended  use  of  this  method  iu  Europe  would  seem  to  indicate  thatitiaof 
l)ractical  utility.  Even  with  the  excessive  otlice  drafting  connected  with  itattbi 
]>resent  time  it  would  seem  to  be  an  excellent  method  in  mountainous  districiv  ni 
possibly  ev(?rywhen'.     It  seems  Avell  suited  to  many  localities  along  St.  Mar>'s  Rivtf. 

nri>iU)<;K.vi»iiv. 

In  connectiou  with  the  operations  of  improving  tho  ship  ohannol  20  and  21  feet  in 
dejdh  between  Cljicago,  Duluth,  and  IJulfulo,  a  hydrogniphio  sur^-ey  of  a  large  por- 
tion of  tho  river  adjacent  to  the  loc.ilities  where  im pro vcmonts  are  in  progress  or 
are  conteni])lated,  has  been  begun.  This  survey  will  cover  the  reaches  of  the  river 
hIiowu  on  cliarts  2  and  :^  of  the  adopted  series  of  new  charts.     As  this  work,  like 
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er  Jind  harbor"  surveys,  will  be  douo  with  great  care  and  accuracy,  the 
will  not  duplicate  it,  and  the  soundings  obtained  will  bo  used  for  the 

c  will  mostly  be  douo  through  the  ice  during  the  winter,  the  sounding 
bored  with  the  recently  invented  ice  auger,  a  description  of  which  will 
pp.  2963,  2904  of  the  Annual  Keport  of  the  Chief  of  Euginoera  for  1893. 
I  plan  of  the  survey  is  to  sound  a  series  of  cross  sections  at  right  angles 
ig  lines  and  500  leet  apart.  These  cross  sections  to  be  carried  to  1,000 
h.  side  of  the  sailing  line,  every  other  crosa  section  to  be  extended  to 
close  thereto  as  the  thickness  of  the  ice  will  permit.  Soundings  on  each 
Bn  every  50  or  100  feet  apart.  At  critical  ])oints  in  the  river  more  minute 
being  mado  iu  connection  with  the  execution  of  each  contract  fordeep- 
lannel. 

le  past  winter  an  area  of  about  13  square  miles  was  surveyed  through 
lis  manner,  but  the  ice  was  poor  during  the  winter  and  broke  up  early, 
bho  completion  of  as  much  work  as  had  beea  contemplated.  During  tho 
ber  it  is  intended  to  i)ut  more  parties  at  this  work,  withtho  view  to  finish- 
tho  ice  lasts. 

OFl'lCE    WOIJK- 

closc  of  field  operations  at  the  end  of  the  season  of  1893  an  adjustment 
fulatioiuwas  made, as  follows:  The  station  adjustments  were  made,  then, 
angles  thus  obtained,  giving  each  the  same  weight,  and  tliereafter  neg- 
lier  station  conditions,  an  adjustment  was  made  by  the  best  quadrilateral 
iuable  from  the  network  of  measured  angles.  In  this  adjustment  check 
L  the  quadrilateral  system  used  were  neglected.  Although  this  adjust- 
3t  a  rigid  one,  the  character  of  the  angle  measuring  was  such  that  the 
ined  in  this  way  could  differ  but  little  from  those  that  would  have  been 
r  a  rigid  adjustment,  and  the  latter  would  have  required  from  two  to 
is'  more  time  to  make,  and  when  made  would  have  given  results  no 
tically,  than  those  obtained  by  the  method  used. 

no  this  adjustment  was  comjileted,  the  astronomical  reductions  were 
I  work  was  begun  computing  the  geodetic  coordinates  of  the  varions 
}ho  primary  work.  These  coordinates  were  also  computed  for  the  river 
t  tertiary  triangulatiou  stations  that  had  been  connected  with  the  pri- 
1. 

tion  of  the  nstronomical  work  will  be  found  in  the  report  of  Mr.  Thomas 
»ended,  marked  A.  The  reduction  of  the  triangulation  will  bo  fbuud  in 
askell's  report,  appended,  marked  E,  and  attention  is  invited  thereto 
The  reduction  of  the  line  of  precise  levels,  run  from  Sault  Ste.  Miirie^ 
aiska  Bay,  was  completed,  and  Mr.  Haskell's  report  thereon  will  be  found 
uarked  II. 

bio  wo'rk  was  also  done  In  getting  the  topography  in  proper  shape  for 
the  time  the  various  licld  sheets  had  been  completed,  the  geodetic  coor- 
ho  stations  iu  the  roa(;h  covered  by  chart  No.  3  were  ready,  and  work 
naking  ])rojeeti()n8  of  the  topography  on  a  scale  of  1  to  10,000  for  the  use 
;sman  in  reducing  the  chart  for  the  engraver.  These  sheets  will  also 
record  sheets  of  the  survey.  Another  season,  if  sheets  with  the  triangu- 
3ted  thereon  can  bo  issued  in  advance  to  the  topographical  parties,  this 
of  drafting  work  can  x>robably  be  avoided.  A  detailed  statement  of  the 
le  in  the  olfico  will  bo  found  in  the  report  of  Assistant  Engraver  H.  von 
nded,  marked  F. 

rn(H»(>sKi)  WORK. 

already  done  will  enable  (iliart  No.  3  of  the  new  series  to  bo  issued 
le  next  allotment  will  be  expended  in  extending  the  triangulation,  and, 
in  obtaining  enough  inlormation  to  permit  the  publication  of  chart  No. 
I  require  the  toi)ograplu('al  and  hydrographioal  work  to  be  carried  down 
•m  Sault  Ste.  Marie.  It  would  bo  very  desirable  to  have  Home  accur.lto 
)servations  made  <luring  the  i)rogross  of  the  survey,  and  it  is  thought 
1  bo  done  at  small  cost.  Everything  is  now  in  readiness  to  push  the  work 
e  necessary  funds  become  available. 


3328   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

COXTKACTS,  EXPEXDITrilKS,  ETC. 

Tlie  following  contracts  have  been  in  force  during  the  fiscal  year: 


Contractor.  !  For—  t        Date.  ISemarks. 


P.  M.  Clinrch  &  Co Ship  rliuncllcrv  and  hurd\ram .   Apr.  27, 1893  !  Closed  Doc.  31.  IKQ. 

Prcnzlaaor  Bro8 !  (Jroceries  ...." do ■  Do. 

Andrew  Hotton Meats do '■  Do. 


On  Marcli  S.  1894,  propo.sals  were  invited  for  stationery,  ship  chandlery  and  hard- 
ware, luniljer,  meat.s  and  ice,  groceries,  and  vegetables.  The  bids  received  wcro  pub- 
licly opened  on  March  28, 1891,  but  contracts  have  not  yet  been  awarded.  The  follow- 
ing articles  of  engineer  property  have  been  received  during  the  fiscal  year,  viz :  1  Bnff 
&  Jierger  railroa<l  transit,  No.  215;  3  stadia  rods  for  same;  2  binocular  Held  glassei; 
2  Buff  &  lierger  plane  tables,  complete :  1  telescope,  monocular  (lake  survey,  No.  7) 
(since  lost  by  burning  of  tug  Mystic) ;  4  heliotropes;  2  tripods  for  same. 

The  following  statement  tshowa  the  expenditures  during  the  fiscal  year  and  the 
work  to  which  they  pertain : 

Allotted $20,357.43 

Expended :  ^=^ 

Astron^miLCal  work 726.3S 

Planning  triangulation 2,808.35 

Building  stations 4, 314. 14 

Measuring  angles 2, 798. 13 

Topography 0,166.09 

O  ft  I  c  e  w  or  k 3, 442. 54 

Contingencies 71. 94 

Outstanding  lia1)ilities 4.92 

Total 20,357.43 

ESTIMATK. 

For  the,  con  tin  nation  of  work  on  the  resurvey  of  St.  Marys  River  $40,000  can  bo  profit- 
ably ex])ended  during  the  liscal  year  ending  .June  30, 181)6.  This  is  for  iieldwork  ami 
ofllce  computations  alone,  and  doca  not  include  the  final  drafting  of  charts,  nor  does 
it  include  other  work  of  like  <'haracter  elsewhere  on  the  lakes.  If  this  amount  were 
a])pro])riated  to  be  available  until  ex])ended,  as  i.s  d<me  for  other  work  under  the 
Knginet'r  Depart  ni<?nt.  a  groat  saving  both  in  time  and  money  coujd  be  efteotod  for 
the  (Government,  and  work  would  not  have  to  stop  in  the  best  part  of  the  season,  aft 
is  now  often  the  case.  This  method  of  api»ropriation  has  worked  so  well  in  the  river 
and  harbor  work  of  the  Corjis  ol'  Kugineers  that  it  would  seem  very  desirable  to  have 
it  a]>plied  generally  to  all  surveys  made  by  the  Kngineer  Department. 

Tlic  W(nk  done  during  the  jiast  fiscal  year  has  shown  that  very  considerable  nat- 
ural and  artificial  changes  have  taken  place  in  St.  Marys  River  and  its  shores  during 
tlie  forty  years  that  have  ela])sed  since  the  original  survey  was  made.  The  impor- 
tance of  the  river  to  navigation  has  inereased  ovtT  a  hundn^dfold  during  this  time. 
Where  100,000  tons  of  freifjht  passed  through  the  river  in  1855,  over  10,000,000  toM 
])assed  in  1893.  The  vessels  carrying  this  freight  have  greatly  iiicreasc<l  in  size  and 
cost ;  the  narniw  channels  of  the  river  arc  fre<iuently  crowdo<l  with  them,  and  acci- 
dents are  by  no  means  rare.  Surely  8u<'h  eoiumerc<?.  as  this  is  deserving  of  all  tho  aid 
])ossibIe.  The  amount,  of  the  estimate  (sf  10,OrK))  is  small  in  comparison  to  the  advan- 
tiiges  which  w«>uld  result  to  tliis  eommerco  by  the  early  ]niblication  of  new  charts 
showing  tlie  channels  to  be  run  and  the  (bingers  to  bo  avoided  in  tho  difticiilt  uavi- 
gjition  of  this  portion  of  tho  greatest  commercial  waterway  of  the  world. 

In  (ronelusioii,  1  desire  to  express  my  a])preciation  of  the  services  rendered  by  all 
em]>loye(l  on  the  survey  during  the  liscal  year,  and  particularly  by  Messrs.  Morlcy, 
Haskell,  liussell.  Von  S<-hon,  Molitor.  and  lialch,  who  have  been  in  the  charge  of  the 
various  ])ortions  of  the  work.  I  must  again  express  my  anpreciatiou  of  the  many 
courtesies  receivi'd  from  the  engineers  and  others  employed  upon  river  and  harbor 
works  in  this  vicinity,  and  must  again  acknowledge  my  indebtedness  to  Assistant 
Kngineer  1'.  S.  Wheeler  for  valuabh;  suggestions  and  advice. 
Yoyy  n'spectfully,  your  o])edient  servant, 

CiiAiiLRS  S.  Ricfii::, 
Ilrst  L'n'Ht.j  Corpn  of  KngincvrBf  U.  S.  Army. 

Col.  (>.  M.  r«)K, 

i'orpH  of  llmjinvii'x,  ('.  S.  Ariinj. 


\ 
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A.— IJErOHT   OF   MR.  THOMAS   UUSSELL.      . 

I'NiTKD  States  Engixeeu  Office, 
Sault  Ste.  Marie,  Mich.,  June  30,  1S04, 

[  have  the  honor  to  maicothofollowin<j  report  on  the  rednctionof  the  observa- 
r  latitude  made  at  Sault  Ste.  Marie,  Mich.,  aud  for  the  difference  of  longitude 
I  Sault  Ste.  Marie  and  Ann  Arbor,  Mich.,  and  for  azimuth  at  the  observatory, 
;e.  Marie. 

vations  for  latitude  were  made  l>y  First  Lieut.  Charles  S.  Rich<S.  The 
tions  for  longitude  were  made  by  First  Lieut.  Charles  S.  Richer  at  Sault  Ste. 
,nd  Prof.  Asaph  Hall,  jr.,  at  Ann  Arbor  on  the  first  five  nights.  The  observers 
changed  stations.  Prof.  Hall  observing  at  Sault  Ste.  Marie  and  Lieut. 
t  Ann  Arbor  on  the  second  five  nigkts.  The  observations  for  azimuth  were 
r  Mr.  E.  E.  Haskell,  17.  S.  assistant  engineer,  on  four  nights. 

LATITUDE. 

bservations  for  latitude  were  made  by  the  Talcott  method  with  zenith  tele- 
V^iirdemann  No.  12.  The  instrument  was  mounted  on  the  east  stone  pier  of 
0  Survey  Observatory.  The  focal  length  of  the  telescope  is  32  inches,  diam- 
)bject  glass  2f  inches,  and  magnifying  power  42. 

bservations  were  made  June  11,  14,  19,  and  26,  1893,  Mr.  F.  C.  Shenehou, 
sistant  engineer,  acting  as  recorder.  On  the  first  night  24  pairs  of  stars  were 
1,  25  on  the  second  and  third  nights,  and  26  on  the  fourth, 
alue  of  one  division  of  the  level  used  was  1  division  equals  1  minute.  The 
■  1  revolution  of  micrometer  used  was  1  revolution  equals  63.483'^  as  deter- 
rom  the  observations  on  Polaris  at  eastern  elongation  May  20  and  21. 
pparent  declinations  of  the  stars  were  taken,  w'liere  possible,  from  the  Ber- 
tronomisches  Jahrbuch  list  of  622  stars  for  1893.  For  stars  not  in  Berlin 
h  the  places  wore  obtained  from  the  Northern  Boundary  survey  catalogue  of 
s  or  the  Salford  catalogue  of  2,018  stars.  The  day  places  were  obtained  by 
ng  the  mean  places  for  1893  from  the  places  for  1875  given  in  the  catalogues, 
lying  to  them  the  reductions  obtained  from  the  sums  of  the  products  Ao', 
and  Drf',  with  an  allowance  for  the  proper  motion  of  the  star  when  appre- 
The  factors  a',  h\  o',  d,'  u.sed,  were  not  those  given  in  the  Safford  catalogue, 
ones  computed  with  the  mean  right  ascensions  and  declinations  for  1893. 
tar  places  for  the  nights  of  June  11,  19,  and  26  were  computed  by  means  of 
[)rs;  the  places  for  Juno  14  were  obtained  by  interpolation  from  the  11th  and 

ars  in  Saflbrd's  catalogue  arc  designated  by  letters  according  to  the  accuracy 
lich  the  star's  declination  is  known.     They  are: 

Seconds. 

e  error  of  declination  for  star  of  class  AA 0. 18 

e  error  of  declination  for  star  of  class  A 28 

e  error  of  declination  for  star  of  class  B 43 

e  error  of  declination  for  star  of  class  C 7 

;ars  of  the  Berlin  Jahrbuch  and  Northern  Boundary  Survey  catalogue  were 
ed  to  have  the  places  as  well  known  as  stars  of  class  AA. 
er  to  obtain  the  best  value  for  the  latitude  in  taking  the  means  of  the  results 
>er  weight  must  be  given  to  the  various  pairs  of  stars  depending  on  the  accu- 
tli  which  the  star  places  arc  known.  Suppose  a  pair  has  been  observed  onn 
:  nights.  Then  if  e  is  the  probable^  error  of  a  single  half  difference  of  zenith 
s  of  the  stars  and  ri  and  e^  the  probal>le  errors  of  their  declinations,  respec- 
ho  weight  of  the  mean  of  the  results  from  this  pair  will  Do  proportional  to:  * 

1 

( c^  -f-  d^  ^  c- 
4  n 

c  for  c  was  found  by  the  process  of  comparing  the  individual  results  from 
of  stars  with  their  mean.      From  the  work  of  four  nights  the  value  of  e 

was  ^  0.70", t  from  the  fornmla  e^:=0.67    /    [rrl     in  which  [in;]  is  the  sum  of 


0.67    /    [rrl     \\ 

-yj  {n  —  vi) 


res  of  the  residuals,  m  the  total  niiinber  of  pairs  observed,  and  n  the  number 
Tit  ])airs. 

'  R.  S.  Woodward,  U.  S.  Geological  Survey  Bulletin,  No.  49. 
tChauvcnct's  Astronomy,  Vol.  ii,  p.  351. 
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Tlio  table  of  weightH  adopted  is  as  follows: 


Number 

ofnijD^hts 

pair  18  ob- 

derred. 

AVeigbts  for  conibinationa  of  claasee. 

AA  and 
AA. 

0.08 
1.89 
2.72 
3.51 

AAand.AAandi^^^i^^B 

A.       :        B.        :                   = 

BandR. 

1 

2 

I.::::::: 

1                    i 
0.9C|         0.93:          0.93 
1.80  !          1.60:          1.72 
2.55            2.34            2.40 
3.23            2.90            2.99 
1 

0.90 
1.83 
2.91 
2.70 

0.88 
L54 
2.05 
2.47 

Tho  details  of  the  work  for  latitnde  ai«  given  in  the  followiii|[  table.  The  tn 
column  gives  the  date  of  the  observation.  The  second  column  gives  tho  star  niui 
ber  and  the  letter  A  or  B,  which  is  its  class  designation  in  the  Safford  catalopae 
tho  letters  N.  B.  indicate  Northern  Boundary  snrvey  catalogue;  the  letters  B.  J. indi 
cato  tho  star  place  is  taken  from  the  Berlin  Jahrhuch.  The  third  and  fourth  colamn 
give  tho  star's  declination  for  the  dates  of  observation.  The  fifth  oolomn  gives  tli 
half  snm  of  the  declinations  for  each  pair.  The  sixth  and  seventh  columns  give  th 
micrometer  and  level  measurements,  which  together  make  up  the  half  differeneo  4 
zenith  distances  of  the  pairs  of  stars  observed.  The  eighth  column  gives  the  coi 
rection  for  refraction,  the  ninth  column  the  result  for  latitude,  and  the  tenth  eoliui 
the  weight  of  the  mean. 
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Tlio  means  of  tlio  pairs  for  latitude  on  the  different  nights  are  as  follows: 

Juno  11,  24  pairs 46  30    05. 74 

14,  26  pairs 06.19 

19,  25  pairs '   06.35 

26,  26  pairs 06.71 

The  "weighted  mean  of  the  101  pairs  observed  gives  for  the  latitude  of  the  east  pier, 
Sault  Ste.  Marie  Observatory,  46°  30'  06".25.  The  reduction  to  the  west  stone  pier, 
on  which  the  transit  instrument  is  mounted  and  for  which  the  longitude  has  been 
determined,  is  -{-  0 '.02. 

The  adopted  result  for  latitude  of  the  west  stone  pier  of  the  Sault  Ste.  Marie 
Observatory,  the  origin  of  coordinates  of  the  resurvey  of  the  Saint  Marys  River  is 
therefore  46^  30'  06".27  ±  0".08. 

LONtilTlDE. 

The*ditierence  of  longitude  between  Sault  Ste.  Marie,  Mich.,  and  Ann  Arbor,  Mich., 
was  determined  telegraphically  from  observations  made  on  10  nights — on  the  nights 
of  July  10, 15,  19,' 20,  and  26,  and,  after  exchange  of  observers,  on  August  6,  7,  8,  9,  10, 
and  12. 

The  instrument  used  at  Sault  Ste.  Marie  during  the  observations  was  the  Wiirde- 
mann  Transit  No.  1.  The  focal  length  of  telescope  is  about  31  inches,  the  clear  aper- 
ture of  the  object  glass  2^  inches,  and  the  magnifying  power  about  65  diameters. 
The  transit  was  mounted  on  the  west  stone  pier  of  the  observatory.  The  foot  screws 
rested  on  slotted  brass  plates,  securely  fastened  to  the  stone  pier  by  hydraulic 
cement.  ^ 

The  instrument  is  provided  with  a  reticule  of  seven  wires.  The  values  of  the 
wire  intervals  determined  from  all  the  observations  of  the  time  work  for  longitude 
are  as  given  below.     Separate  values  were  derived  for  each  observer. 

Equatorial  wire  intcrrala. 

[Wunlrman  Transit  No.  1.] 

KEDI'CTION  TO  MEAN  OF  THK  WIRES. 

[Clump  east.] 


Wirt'. 


Observer. 
LiciU.  Ri«he. 


II  .. 

III  . 
IV.. 
V... 
VI.. 
VII 


a. 

i:t.  814 
849 
C'54 


4. 


—0. 180 

—4.  G73 

—8.  888 

-13.601 


Observer, 
rn)f.  Hall. 


n. 

13. 827 

8.830 

4.639 

0.178 

-4.637 

—8.  874 

—13.  614 


The  value  of  one  division  of  the  striding  level  is  1  '.00.  The  mean  of  all  the  obser* 
vationsm.adefor  inequality  of  pivots  showed  it  to  bo  inappreciable  and  the  inequality 
adopted  was  zero. 

At  Sault  Ste.  Marie,  sidereal  clock,  Wm.  Bond  &  Sons,  No.  256,  was  u.sed  with 
break-circuit  attachment  by  T.  S.  «fc  J.  D.  Negus,  and  the  electric-motor  chronograi>h, 
Wm.  Bond  &  Sons,  No.  316,  run  by  6  cells  of  gravity  battery.  In  observations  for 
time  the  mean  of  7  wires  was  used  on  time  stars,  and  for  slow  stars  3  wires  before 
reversal  and  4  after. 

At  Ann  Arbor  the  instrument  used  in  determining  time  was  the  Pistor  and  Martins 
meridian  circh^  of  the  Detroit  Observatory  at  Ann  Arbor.  The  focal  length  is  9T 
inches.  The  diameter  of  the  object  glass  is  6i  inches.  The  magnifying  power  used 
was  180.  The  distance  between  the  wyes  is  40.2  inches.  The  pivot  of  the  west  end 
of  axis  is  greater  in  diameter  by  O.OOOll  inches  than  the  pivot  on  the  east  end,  which 
corresponds  to  a  correction  of  — 0'.025  to  be  applied  to  the  level  readings.  The  pivots 
are  very  accurately  circular,  as  determined  with  a  spherometcr  caliper.  The  value 
of  one  division  of  the  hanging  level  is  1  div.  =0s0538.  The  observations  of  hanging 
level  were  not  used  in  the  linal  reduction  of  the  time  work,  but  used  merely  as  a 
control  to  indicate  any  change  of  level. 

The  value  of  one  revolution  of  the  micrometer  screw  is  1*.3710,  as  determined  from 
the  interval  between  wires  Bi  and  B^ . 

The  wire  intervals  of  the  meridian  circle  for  the  direct  position  of  the  instrument, 
which  was  the  one  used  throughout  all  the  observations  for  time,  are  as  follows,  as 
determined  from  all  the  observations  made  for  time.  Separate  values  were  derived 
for  each  observer. 
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Kquatorial  wire  intervals. 
[Pirttxir  und  Martin's  incndiaii  rirclo  of  tin;  Detroit  Observatory,  at  Ann  Arbor,  Midi.] 

liEDUCTIOX  TO  THE  MEAN  OF  THE  AVIKES. 
[Telcaropc  ilircct.] 


Wires. 

Al 

A3 

AS 

Jil 

Bi 

US 

B4 

B5 

CI 

C3 

C3 


ObHcrvor, 
Lieut.  Kicht. 


Observer, 
Prof.  Hall. 


«. 

«. 

42.884 

42.  8G3 

39.944 

39. 919 

34. 161 

34. 16.3 

14. 161 

14.171 

5.618 

5.598 

—0.118 

-0.1 10 

-5.809 

—5.796 

-14.  399 

-14. 377 

—33.  981 

—33.  997 

39. 737 

—39.  739 

—42. 733 

—42. 677 

On  limo  stars  tho  mean  of  11  wires  was  used;  on  slow  stars,  a  variable  nnnibcr 
of  wires  on  difterent  nights. 

The  collimation  of  wire  /?,  was  determined  by  observations  on  tho  collimators 
north  and  south  of  the  instrument.  Usually  three  determinations  of  tho  collima- 
tion were  made  each  niglit — ono  at  the  beginning,  one  Q,t  tho  middle,  and  one  at  the 
end  of  the  time  work.  This  value  being  for  wire  /li,  it  is  reduced  to  what  it  would 
be  for  tho  mean  of  the  wires  by  the  value  of  tho  wire  interval. 

The  level  and  collimation  combined  wore  determined  by  nadir  observations  of  wire 
Bi  and  the  reflected  imago  over  Mercury.  Three  determinations  of  this  also  were 
ma'de  each  night. 

The  difference  of  the  two  determinations,  that  is,  the  collimation  alone  Irom  tho 
collimators  and  tho  level  and  collimation  combined  as  determined  from  the  nadir 
observations,  gives  a  value  of  the  level.  Tho  observations  of  tho  slow  stars  directly 
over  part  of  the  wires  and  reflected  from  Mercury  over  part,  give  another  value  of 
the  level.  Tho  means  of  the  two  values  of  level  thus  obtained  were  used  in  the  time 
reductions,  interpolated  values  being  taken  according  to  the  time  of  observation  of 
thovarious  time  stars. 

The  level  determined  in  this  way  includes  tho  ineciuality  of  ])ivots,  so  that  there 
is  no  correction  to  bo  specially  made  to  tho  values  on  account  of  tho  inefjuality. 

Tho  time  i)ieco  used  at  Ann  Arbor  was  a  Lukens  sidereal  chronometer,  No.  141, 
with  a  Negus  break  circuit  and  a  Fauth  chronograph. 

Tho  order  of  observations  at  Sault  Ste.  Marie  was  as  follow??:  A  slow  star  was 
observed  over  3  wires,  then  telescope  reversed  and  tho  star  observed  when  i)ossiblo 
over  4  wires;  tho  striding  level  was  read  before  and  after  reversal.  Then  G  tinio 
stars  were  observed  over  7  wires  and  tho  instrument  reversed ;  tho  level  was  observed 
before  and  after  the  reversal.  Then  G  more  stars  were  observed,  then  another  slow 
star  over  3  wires,  and  tho  instrument  reversed  and  4  wires  observed  after  reversal. 
A  level  was  taken  before  .and  after  tiie  reversal. 

After  the  second  slow  star,  signals  were  exchanged  with  Ann  Arbor.  The  clock 
was  put  on  tho  main  lino  twice  for  at  least  2  minutes  each  time,  breaking  the  circuit 
automatically,  the  seconds  of  tho  8ault  Ste.  Marie  clock  being  recorded  on  the  Ann 
Arbor  chronograph  and  tho  seconds  of  the  Ann  Arbor  chronometer  on  tho  Sault  Ste. 
Mario  chronograph,  the  zero  seconds  of  each  minute  being  skipped.  Two  sets  of 
arbitrary  signals  were  sent  from  each  place  extending  over  2  minutes,  tho  signals 
being  recorded  on  the  chronograpli  at  both  places.  Tho  signals  were  about  2  sec- 
onds apart  and  were  made  by  the  observer  or  telegraph  operator  breaking  the  cir- 
cuit with  the  observing  key. 

After  exchanging  signals  observations  of  stars  were  made  as  before  signals,  begin- 
ning with  a  slow  star  and  a  reversal  on  it,  then  observing  G  time  stars  and  reversing 
and  observing  C  more  time  stars  and  ending  with  the  observation  of  a  slow  star  and 
reversal  on  it.     Tho  observations  extended  over  4  liours  and  25  minutes. 

At  Ann  Arbor  tho  same  stars  were  observed  each  night  as  at  Sault  Ste.  Marie. 
The  instrument,  however,  was  not  reversed  during  the  i)eriod  over  which  the  obser- 
vations for  longitude  extended. 

On  the  first  two  nights,  July  10  and  15,  the  star  programme  used  was  different  from 
that  used  on  tho  subsequent  nights. 

The  right  ascensions  used  in  the  reductions  were  taken  from  the  Berlin  Jahrbuch. 

The  two  lists  of  stars  used,  their  declinations,  and  the  star  factors  J.  Ji,  C,  for  the 
two  places  Sault  Ste.  Marie  and  Ann  Arbor,  are  given  in  the  following  table: 
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Star  U«l8  and  $iar  ftkctors  for  longitude  tcork, 
[Sault  Ste.  Marie  latitude,  i(P  30'  06" .27;  Anu  Arbor  latitude,  42°  W  48".] 

FIRST  LIST. 


Star. 


I 


p  Uth.  Min. 


Declination. 


74    :i5    41 


Sault  Ste.  Marie. 

A  B        \       C 


Ann  Arbor. 

A         !        B 


—1.77 


fi  lAhnv 

y-Trs.  Mill 

v'ikiotiH 

y  Libni'^ 

a  Scrpoiitirt -s. 

fL  Serpent  is 


-8 


70 


/3'Scorpii  — 
i  Opliiuclii  . 
IlerciiliB.. 
B  llereiilirt.. 
<r  Herculia.. 

TJ  HtTl'UliH,, 

(  I'rs.  Min.. 


5  Urrt.Min, 


100  HercuiiH. 

X  Driu-onia. 

a  Lyni* 

IIU  llereulia. 

U  Lyrn^ 

A  Aquilic  .. 


6  Aqiiila>> 
I  Cygiii  . 


6 Cygni . 
6  Cvfiiii  . 
a  A'(iiiil:e 
ft  Aquilip 

X  (.'fplu'i. 


r>9 

13 

41  V2 
-14  26 

G  46 

-a  06 

-19  31 

—3  26 

4C  34 

21  43 

42  30 
30  08 

82  12    47 

8G  36    42 

21  43 

72  41 

38  41 

20  27 

4:)  48 

-5  03 

2  54 

51  30 

40  58 

44  52 

8  35 

6  08 

77  2:1     13 


0.83  : 
-1.43  • 
0.12 
0.91 
0.64 
0.76 

0.97 
0.77 
0.00 
0.45 
0.10 
0.16 


—4.31 

—10.90 

0.46 
—1.40 
0.18 
U.47 
0.07 
0.79 

0.69 

—0.14 

-0.09 

-0.04 

0.63 

0.G5 


2.  35 


i 


SKCOND   LIST. 


eUra.Min 82  12    47 

1,  Ophiuehi i:»  36 

irHereulirt 3G  56 

/J  Dracoiiis 52  23 

J  Serpt-ntirt —15  M 

I  Herculia 4«  04 

fn  Herculis 27  47 

7  Drnronia 51  30 

72()pliiuehi 0  33 

/*  Sa/rittarii 21  05 

t]  Serpent  is 2  56 

X  DraconiH 72  41 

o  Lyrae 38  41 

Slll.Ophei  L.C 87  J2    .ll  , 

Xrrs.Min 88  .'»8    23 

^  Aqnilie fi  08 

0  Aquila- -1  08 

o'Seq.  Cypni 4(5  25 

a'Capritoi -12  63 

y('v;:iii 30  55 

e»tvpiiei 02  :w 

a  Cyjrni 44  54 

ri  ('i'i)liei 01  25 

32  Viilpreuhe 27  30 

j'Cyuni 40  45 

I' Aijuarii — 11  48 

a  Eqiiulei 4  4.-' 

I  H.DraroL.  f; SI  48    ul 


3.32 

I 
0.67  ! 
2.96 
1.32 

0.50 : 
0.78  : 

0.66 

I 
0.43  * 
0.64 
1.46 
0.98 
1.86 
1.28 

6.00 

12.94 

0.08 
3.02 
1.28 
0.96 
1.39 
0.63 

0.73 
1.60 
L&5 
L41 
0.80 
0.77 

3.93 


3.76 

1.02 
3.28 
1.33 
1.04 
1.01 
l.CO 

L06 
LOO 
1.40 
L08 
1.30 
L29 

T.  38 

10.02 

1.06 
8.37 
1.29 
L07 
L30 
LOl 

LOl 
LOl 
L50 
L41 
L02 
LOl 

4.58 


—2.01 

0.T9 
— LC3 
0.02 
0.86 
0.58 
0.71 

0.M 

0.72 

—0.11 

0.38 

—0.01 

—0.07 

-4.74 

-1L88 

0.38 
— L70 

0.08 

0.40 
-€.04 

0.74 

0.64 

T-0.20 

-0.21 

-0.08 

0.56 

0.50 

-2.63 


—37. 65 

0.  a"» 
0.74 
0.(NJ 
0.P9 
0.16 
-O.GO 

0.03 
— «.5I 
0.37 
0. 13 
0.87 
0.07 


41.13 


I 
55.77  i  -^0.580 


I 

0.77  ' 

0.68  I 

1.46  I 

0.52 : 

1. 30  . 

2.09 ; 


1.41 
2.02 
LOG 
1.31 

0. 5:1 

0.76 


LOl 
LOO 
1.44 
1.03 
LSI 
2.18 

1.41 
2.10 
1.12 
L32 
L03 
LOl 


0.503 
0.688 
0.105 
0.84S 
0.054 
—0.756 

—0.064 
-^680 
0.286 
0.035 
0.827 
0.610 


XII 

an 
m 

1.B 

ax 

1.31 

as 
•.• 

].tf 

1.6 
l.« 
1.9 

Sl« 

f 
1.9 
1.9 
1.9 
19 

fl.9 

L9 
LH 
1.6 
•.« 
1.9 

13 


—4.31 

6.09 

7.38 

—4.740 

i,* 

0.91 

0.49 

L04 

0.879 

1.9 

0.20  : 

1.28 

L25 

0.117 

L9 

—0.17 

1.64 

L64 

-0.287 

Lfl 

0.91 

0.40 

1.04 

0.876 

1.9 

0. 01) 

L44 

L44 

—0.005 

1.41 

0.37 : 

1.07 

L13 

0.283 

L9 

-0.14 

1.60 

1.61 

— 0.»7 

L9 

0.01 

0.81 

1.02 

0.548 

09 

0.00 

0.42 

L07 

.     0.058 

flL9 

0.77 

0.66 

LOl 

0.711 

•.Tl 

-1.40 

3.02 

3.37 

-L700 

19 

0.18 

L28 

L20 

0.080 

L9 

--14.S7       —14.22  ■    —20.58     +15.880  •      ~ll9 


~t5.50         -4.30         -7.01        +5.810 


3S.9 

gL9 

1.9 

ei9 

L9 
19 

1.41 
L9 
L9 
L9 

ei9 

9.9 

..J.9 
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Reduction, — The  formula  used  for  tho  reduction  of  observations  with  the  transit 
instmment  in  the  meridian  to  determine  the  time  is : 
a  =  i  -{Jt  -{-  Aa  ^  Bh  ^  C  {c  -{-  aVn). 
a  =  tho  right  ascension  of  the  star. 
/  =  the  observed  time  of  star,  the  mean  of  7  or  11  wires. 
Jt  =  the  clock  correction. 
a  ='thc  instrumental  azimuth,  minus  when  the  deviation  is  west  of  south,  plus 

when  cast  of  south. 
h  -^  tho  instrumental  level,  minus  when  the  east  end  of  the  pivot  r,xis  is  high, 

plus  when  the  west  end  is  hi^h. 
0^  the  instrumental  collimation,  minus  when  tho  mean  of  the  wires  is  west  of 
the  optical  axis  and  plus  when  east. 
ab'n  =  diurnal  aberration  =  — -()'.021co8.  <p  sec.  d. 

A  r=thft  azimuth  factor  dependent  on  the  position  of  star  =  sin.  (<p — 6)  sec.  d, 
U  =  the  level  factor  depenclent  on  the  position  of  the  star  =  cos.  {<p — 5)  sec.  d. 
C  --^  tho  collimation  factor  dependent  on  the  position  of  star  =  sec.  d. 
S  :=tlio  declination  of  the  star. 
(p  =  the  latitude  of  the  place. 
In  tho  reduction  of  the  Sault  Ste.  Marie  observations  tho  collimation  was  first 
derived  from  the  observation  of  the  slow  stars.    The  observation  of  each  wire  was 
reduced  to  the  mean  of  the  wires  by  multiplyinj^  the  equatorial  interval  by  tho 
secant  of  the  declination  of  the  star  and  adding  it  to  tho  observed  time.    The  uififer- 
euce  between  the  mean  of  the  wires  observed  with  the  telescope  in  the  two  positions 
before  and  after  reversal  gives  twice  the  collimation,  whica  divided  by  the  factor  C 
for  tho  star  gives  tho  instrumental  collimation  o. 

The  slow  stars  give  four  values  for  the  collimation  each  ni^ht. 
The  observed  times  were  corrected  for  collimation,  aberration,  and  level,  and  from 
the  corrected  times  was  derived  by  the  method  of  least  squares  the  most  probable 
value  of  the  clock  correction,  the  clock  rate  during  tho  time  of  observation,  and  the 
instrumental  azimuth. 

The  form  of  the  observation  equation  for  the  rednction  by  least  squares  is : 

Aa-{-Bp-{-Jto-{-(t'  a—)  =  r. 
R    =:  the  interval  in  hours  between  tho  time  of  observation  of  the  star  and  tho  epoch 
or  instant  to  which  the  clock  correction  Jtj  applies,  which  is  taken  as  the 
mean  of  tho  times  of  Jill  the  stars. 
p  =ri\ie  hourly  rate  of  the  clock,  plus  when  losing,  minus  when  gaining. 
^^=the  azimuth  factor  of  the  star. 
€i  =  the  instrumental  azimuth. 
^/o  =  the  clock  correction  at  the  epoch,  minus  when  fast,  plus  when  slow. 
l  =  the  observed  time  of  the  star  corrected  for  collimation,  aberration,  and  level, 
f^^the  residual  due  to  unavoidable  error  of  observation. 

Where  there  is  more  than  one  azimuth  used  during  the  night  the  azimuths  are 
indicated  by  a'  a",  etc. 

Each  observation  equation  was  weighted  according  to  the  number  of  wires  over 
which  the  star  was  observed  and  the  accuracy  with  which  its  transit  can  be  deter- 
temiined.     A  fast  moving  star  can  be  observed  more  accurately  than  a  slow  one. 

The  weight  unity  was  given  to  a  star  observed  at  Sault  Ste.  Marie  over  7  wires 
and  for  which  the  declination  is  less  than  45^.  For  a  star  observed  at  Ann  Arbor 
the  weight  unity  was  given  to  11  wires  for  declinations  less  than  45". 

Tlie  formula  for  the  weight  used  in  tho  case  of  incomplete  transits  less  than  7  or 
II  wires  is: 

p  ==  the  weight. 

£i  =  the  probable  error  of  culmination  reduced  to  the  equator. 
/;=:the  probable  error  of  transit  over  a  single  thread. 
JV=tho  number  of  wires  to  which  the  weight  unity  is  assigned,  7  or  11. 
n  =rthe  number  of  wires  actually  observed. 

The  value  adopted  for  A'l  is  -J-0«.()49.  The  value  of  E  for  Wiirdemann  Transit  No.  1 
is  taken  as  -l-0'.080.    From  this  follows  the  weights  used  for  various  numbers  of  wires. 

Wiirdemann  Transit  Xo.  1. 


Is  uniher  of  wiroa  observed. 


]     4 0.82 

;     5 90 

0 95 

;     7 1.00 
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For  the  iustrumei* ;  at  Ann  Arbor  the  weights  derived  by  a  similar  formala  "were 
adopted  as  given  by  the  Coast  Survey  for  large  portable  transits  (report  for  1880, 
Appendix  No.  14,  p.  39). 

Piator  and  Mai  tin  h  nuvidian  circle^  Detroit  Obserratorif  at  Ann  ArhoVj  Mich. 


Xunibcraf 

wires  p. 

til)j»erve<l. 


Number  of  j 

wirrg  p. 

observc<l. 


i  1. 
'    2. 

8. 
'  4. 
.     o. 

6. 


0.44  7 

.64  8 

.75  9 

.82  10 

.87  11 
.90 


0.93 
.90 
.97 
.90 

1.00 


The  weights  for  stars  dependent  on  the  declination  are  t-aken  as  inversely  proper 
tioiial  to  the  squares  of  the  ]>robablo  errors  of  transit  over  a  single  thread,  tho  weight 
for  a  transit  at  the  equator  being  taken  as  unity.  The  formula  according  to  which 
the  jirobable  error  £  increases  with  tho  declination  S  is: 

F  ^  J  (0.06)2  ^  (0.040)-'  sec. '  8  |  * 

as  given  in  the  Coast  Survey  report. 

The  tables  1  to  40  following  <rontain  the  details  of  the  observations  on  the  varioiu 
nights.  There  arc  two  tables  for  each  night's  work.  In  the  lirst  table  the  first  col- 
umn gives  tho  namo  of  the  star;  whero  tho  letters  L.  C.  occur  it  indicates  tho  Btu 
was  observed  at  lower  culmination,  that  is,  below  tho  pole.  Tho  second  colomn 
gives  tlio  xiosition  of  telescope,  clamp  cast  or  west;  tho  third  gives  tho  number 
of  wires  observed;  the  fourth  tho  instrumental  level;  the  fifth  tho  correction  for 
level ;  tho  sixth  the  correction  for  collimation  and  aberration;  the  seventh  the  cor- 
rection for  azimuth ;  tho  eighth  the  correction  for  rate;  the  ninth  the  mean  of  the 
wires  observed;  the  tenth  the  right  ascension;  tho  eleventh  the  clock  correction; 
the  tw<>lfth  the  residual,  the  computed  minus  the  observed,  multiplied  by  the  aqoare 
root  of  tho  weight.  Tho  second  tablo  for  each  night  gives  the  observation  eqoa- 
tioiis,  there  being  one  o(inatiou  for  each  star  observed.  The  first  term  of  the  equa- 
tion is  tho  azimuth,  the  second  the  rate,  tho  third  the  clock  correction,  and  tholast 
the  numerical  term.  The  second  side  of  the  equation  is  the  residual,  which  is  the 
unavoidable  error  of  observation. 

In  the  time  observations  at  Sanlt  Ste.  Marie  tho  azimnth  of  tho  transit  instniment 
did  not  usually  remain  C(mstant  during  tho  night.  The  reductions  were  uiado  with 
two  or  more  azimuths  where  the  observations  showed  an  undoubted  change.  On 
Julv  10  two  nzimuths  were  used,  the  least  square  reduction  giving  the  azimuths 
,f-;_lH.s7G  lor  the  lirst  half  of  the  night  and  a'=r  —  2\663  for  the  sccondhalf;  July 
15  one  azimuth  was  suHieient  a-^^  — 2\139;  July  19  two  nzimuths  were  derived  «= 
— V.OSH,  and  «'  —  — 1'.I97;  Julv  20  one  azimuth  was  used  a-=  --2*.034 ;  July  26  foar 
azimuths  were  derived  (r^ -\-0\lS:^,a' ^ —0\0n,  a"=  — 0'.647,  and  a'"=  — 0».»8; 
August  0  there  are  two  azimutJis  a^^ — 0'.74G,  a'= — K062;  Auffiist  7  one  azimnth 
«^=  —  0*.701 ;  August  8  one  azimuth  «==  — •0*.823;  August  9one  azimuth  «  = — 0*.^; 
August  12  three  azimuths  a==  — 0'.288,  a':^  — 0'.579,  a"  =  —0^.896. 

In  the  Ann  Arbor  time  determinations  a  singlo  value  for  the  azimuth  was  used  for 
eu'h  niglit  in  all  th(r  reductions.  Tho  large  change  of  azimuth  between  tho  nighti 
of  July  20  and  July  20  from  n  —  -f  0'.023  to  «  =—  0*.822  is  due  to  a^nstmeut  of  the 
instrument.  The  azimuths  being  large  necessitated  using  the  azimuth  factors  A  in 
tho  observation  equaticms  to  three  places  of  decimals. 

In  the  observation  equations,  for  Jto  is  substituted  a  number  of  whole  Seconals  pins 
S  (")  the  fractional  part  of  the  second,  in  ordor  to  have  tho  numbers  small  in  multi- 
plying an<l  forming  the  normal  equations. 

'liable  41  gives  a  rrsume  of  tho  determiiiati<ms  for  collimation  fo:*  each  instrument. 

Table  12  gives  a  resume  of  the  results  of  observations  for  time. 

Table  \\\ 
clironomc 
taken, 

automntic  clock  signals  and  three  sets  from  the  arbitrary  signals  made  by  hand.  On 
the  nights  of  July  2(>  and  August  8  the  clock  and  chronometer  beats  were  so  ncarlj 
coincident  thnt  exact  estimates  of  the  times  could  not  bo  made. 

Tabh'  14  contains  a  resume  of  the  results  of  tho  exchange  of  signals  for  dificrcnce 
of  longitude. 


)Ie  \'.\  contains  the  details  of  comparisons  of  clock  at  8ault  Ste.  Marie  and 
lomctcr  at  Ann  Arbor.  For  each  night's  work  G  sets  of  signals  each  way  were 
I,  usually  15  signals  in  a  set.    Tbreo  sets  of  the  signals  were  taken  fkt>m  the 
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Table  1.— Time  deiermimaiion,  SattU  Ste.  MarU,  Mich.,  July  H\  ISO.). 

[Firnl  Lieut.  Charles  S.  Ricbe.  observer.] 


Star. 


CI.     a'Z 


^Urs.  Hin W 

/IUts.  Min £ 

/I  Libra '  £ 

y*Uni.Hin |  K 

riBooUs !  £ 

yLibne £ 

aSerpentis \  £ 

If.  Serpentis j  £ 

P>Scorpii !  W 

aOnhiacbi ;  W 

THercalis I  AV 

^Herc1llil} !  W 

#Uercali8 '  AV 

vHerculiti '  AV 

I 

•  Ura.Min W 

c  Urs.  Min E 

I 

«Urs.  Min •  £ 

2  Urs.  Min i  AV 


alATSe 

llOl^rcalis 

K  LyriB 

A  Aqnilae.. 


lC9Hercali8 AV^ 

X  Draconia i    AV 

AV 
W 
A\' 
AV 

£ 
£ 
£ 
E 
£ 
£ 

£ 
W 


XAqnibe. 
cCygni  .. 
«Cygni.. 
«Cygni.. 
a  AqaiUB . 
fi  Aqaile. 


X  Cepbei. 
X  Cepbei. 


£  * 


ISb. 


i.  9. 

— 0. 10  —0. 32 
+  0.07+0.23 


7  ,0.04  r0.02 
7  +0. 01  +0. 04 
0. 00     0. 00 
0.  00     0. 00 
—0.01' -0.02 
—0. 04  —0. 02 


7-0. 
7!— 0. 
7|-0. 
7|— 0. 
7.-0. 

7;— 0. 

3—0. 


08— 0.04 
09— O.06 
10-^.15 

11  —0. 11 

12  —0. 17 

13  —0. 17 

17—1.03 
02  —0. 15 


C. 
abn.). 


«. 

-LG5 

►  1.55 

+0.  34 
:  1.10 
-0.44 
-T-0.35 
+0.34 
-fO.33 

— 0.3*< 
—0. 38 
-0.53 
—0.39 
—0. 49 
—0. 47 

—2.61 
-f2.40 


Ac. 


lip. 


Clo4-k  time 
oftrannit  ' 


ccnsiou  -« 


Clwk 

rorreo!  ^P  ^ 
tion    l(<*p  — 
•  f.    I  <»b.). 


$.  9. 

3. 32  -0.  36 
3.  32  —0. 36 


h.  m. 
14  ."VO 
II  50 


$. 
52. 3 
48.6 


+ 


I 
1.57-0.31  15  10 
2.66—0.29  15  20 
0.23—0.28  15  26 
1.69—0.27=  15  29 
1.21—0.25  15  38 
1.43-0.24    15  43 


h.  tn.      ».  a.    I     i. 

14  51  04.63+11.3     fO.38 


15, +0.04 
27-0. 04 
lH+0.01 
241-0.05 
151+0.04 
74' +0.45 


06.20 

15  11  16.83+12. 

41.78 

15  2)  57.56+12. 

55.  22, 

15  27  07.33+12. 

23.86 

15  29  34.49  4-12. 

50.85 

15  39  01.86+12. 

53.80 

15  44  04. 18  +11. 

1.  82  —0.  21 
1.  44  —0. 18 
0. 00  —0. 17 
0.  a>  —0. 14 
0. 17  —0. 13 
0. 31  —0. 12 

8. 09  —0.  OS 
8. 09  —0.  OS 


3  —0. 04  —0. 50 
4—0.08-1.07 

7—0. 10  —0. 10 
7  —0. 11  —0.  34 
7  _o.  14  —0. 18 
7  _(J.  10  —0. 15 
7  —0. 19  —0. 26 
7  —0.  21  —0. 13 

i 

7  —0.  06  —0. 05 
7—0.07-0.12 
7  _0. 08  —0. 12 
7  —0. 09  -0. 12 
7  _o.  09  —0. 07 
7  —0. 10  —0. 07 

i 

3—0. 10  —0. 41 
3+0.01+0.05 

;  I 


+  5.71  +2-1.03+0.08 
—6.19^29.03-0.08 

I 

—0.39—  1.20+0.11 
—1.22  +  3.95+0.12 
—0.47—  0.46+0.14 
—0.39—  1.25  r0.16 
—0.50—  0.17  +0.18 
—0. 37  —  2. 09  +0.  20 

I 
;0.34—  1.84+0.24 
+0.54  -  0.37,+0.2ii 
+0.52  +  0.25+0.27 
+  0.47—  0.11+0.29 
+0.34—  1.65+0.30 
-0.34—  1.73  +0.31 

I 

-  1. 19  f  C.  26  +0.  36 
—1. 31  +  6.  26  +0.  :J6 


15  59  05. 17 

16  08  36.15 
10  10  22. 09 
10  25  28.  37 
10  30  30. 16 
16  38  04.  62 

16  56  45. 1 
16  56  39.  3 

18  06  18. 9  ' 
18  06  31.4 

18  19  00.10 
18  22  48.  97 
18  33  09. 97 
18  40  55.34 

18  51  55.  77 

19  03  26. 74 

19  19  58.  05" 
19  26  49. 48. 
19  33  24.  06- 
19  41  27.49 
19  45  25.  31 

19  40  55.  28 

20  12  15.0 
20  12  17. 1 


12+12.401-0.21 
44+12.33;— 0.14 
76-12.52J— 0.23 
37+12.491—0.30 


15  59  15. 

16  08  46. 
10  16  33. 
16  25  30*. 

16  30  4l!58:  +  12.3^!— 0. 19 
10  39  16.04  M2. 49'— 0.30 


I 


16  57  03.  2S  +13. 8  —0. 40 


IS  07  03.24+10.0    +0.22 


18  10  10.72+12.20—0.01 
18  23  02.95+11.47+0.35 
IS  33  21.41  +12.41—0.22 
18  41  05.81  +12.10  +0.09 

18  52  07.22  +12.20—0.01 

19  00  36.84+12.49'— 0.30 


19  20  08 
19  27  03 
19  33  36 
19  41  40 
19  45  36 
19  50  05 


74  ,12.00+0.19 
05+12.52—0.27 
81  +11.83,  +  0.30 
28  +12. 26—0. 07 
24+12.0l'+0.18 
91  +11.78+0.41 


20  12  33.  04  +10. 0    +0.  58 


Clock  correction  at  17.5  bours:  Clock  tiiiM',  +12.194;  hourly  rato,  +  0.134 

CoUimation  =:Cj  clamp  E. 

«. 

fi  Urs.  Min +0.426 

c  IJrH.  Min +0.3.39 

«  Urs.  Min +0  352 

X  Crplici +0.273 

Mran :  0.  348 

A    •       »i  S    -1.876 
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Tadlk  2.—Ob8en'ation  equations,  Sault  Ste,  Marie,  Mieh.,  July  10, 1S9S, 

[  Epoch,  17.5  hours,  clock  timr.     A<  ~  +  1S.00  +  S#.] 


—  1.77a   —  2.66p-HW— 2.30 


—  1.420a 
+  0.123a 
+  0.903a 
+  0.  G44a 
-\-  0. 763a 

+  0.  fiCOa  ■ 
+  0.7e6a 

—  0.(K)2a■ 
+0.451a 
+  0.091a 
+  0.  lG5a 


-2.33p  +  W-f  1.73: 
-2. 18p  f-W  — 2.64: 
-2.  06p-}-8»  +  0.  33: 
-2.02P  +  W+1.72: 
•  1.86p  +  20  I  1-31: 
-1.78p  +  «d  +  l.»3: 

-1.53p  +  ««+1.63: 
-1.3Gp  +  S0  +  1.29 

1.24p  +  «d-0.35: 
-1.08p  +  W  +  0.  50: 

l.OOp  +  W  — 0.  08: 
-O.8Op  +  30  — 0.06: 


P 
vO.  18 

1 

0.24 

1 

1 

1 

1 

1 

1 

0.74 

1 

1 

1 


—  10.90a'   +0.«Op-f  M-.27.12  =  90.0U 


+  0.451a' +  0.8lp  +  M  + 

—  1.483a'  +  0.87p  +  M-. 
+  0.174a' +  1.04p  +  M  — 
+  0.469a'  +  1.17p  +  a»H- 

;  +  0.065a' +  1.36p  +  M-  0.21  = 

+  0.786a'  +  1.5(Vi  +  M+  1.40  = 

I 

:  +  0. 601a  '  +  1. 8a;p  +  M  + 

—  0.140a' +  1.94P  + M  — 

—  0.094a'+2.05p  +  M— 
+  0.040a'  +  2. 1%>  +  M>- 
+  0. 622a '  +  2. 25p  +  ^« + 
+  0.657a '+2. 32^ +  ^9  + 


0.8»= 

3.54= 

0.28 

0.09= 

0.90= 

0.21  = 

1.40  = 

1.00= 

1.15= 

0.67 

0.35= 

0.00 

0.44= 

1.34= 

1.04  = 

—  4.31  rt  -  u.5Cp  + 59-9.77^;    0.06;—    2. 35  a '  i  2.70p  +  M-.  5.23=  0.13 

Xormal  e<jHaiioN&. 

[  +  6.4GJa  —    8.08  p+     4.79   80  +  12.28=0 

[+4.93]a'+    5.91  p+    3.02   80  +  11.75  =  0 

—  8.08rt       +  6.  Ola'   +[63. 301  p—     0.1180—7.92=0 

+  4.79a      +3.02a'   —  0.11  p+[21.86J  80+12.73=0 

Hesulld. 


p 

a'- 
a-. 


9. 

+  0. 194 

+  0.134 

—  2.663 

:  — 1.876 


AFPE5DII  D  D  D 
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,  dfi/TsiHfiH.  &tmit  Slt~  Hunt.  JTML.  Jsly  :^  .%•£.«. 


.  Xn.  Min. 


110  HemlU 
B  Lyne 


Crg>l.. 
ff  AquUs! 


S.7«-«.M  It  MM 


K-«.*4  UITM.*;  IS  IT*' 


i  3*  K.M-n  ••-«.« 


B-  8.17-0, «  M  a*T,Tsl  u  Miags 


S-O.OJ    1»1W!7.  1 


CSa-COt   19M53-1 


1.33  D.U  19<.^».U 
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Tabi.k  1. — OhHvrcuiion  equations,  Saull  Stv,  Marie,  Mivk.y  Jnltf  15, 1893. 

[Kpoc'h,  17.5  liuiira,  clock  time.    At  — 11.00  f-M.] 

—  1. 77  a  — 1>.  6Cp  +  ««—  3.  GO ^.c 0. 18      —  10. 00  a  j-  0. 60p  +  W  -  24. 7  —  »  0. Oil 


-h  0. 834a 

—  1.4i:«a 
;  0. 123a 

+  0.iK)3a 
4-U.  644a 
+  0. 7C3a 

H-0.9f»9a 
i  0.  7CCrt 

—  0.002a 
+  0.451a 

r  0.001a 
t-0.1G5a 


—  2.33p  :-««+1.57: 

—  2.  I8p  +  «d  — 3.39: 

—  2.00p-f  «9  +  0.24: 
-2.02p-f  W+1.93: 

—  1.8Gp-|-8tf+1.05: 

—  1.78p  f-aa  i  1.47: 

l..">3p-t-W-r  2.01: 
1.30p  rW-l-1.44: 
1.24p-;  «tf— 0.  01: 
I.08p  +  6«  J  0.  50 
1.00p  +  5«— 0.50: 
0.80p  +  6d  — 0.20: 


:1  +  0.451rt  +  0.«lp  +  MM-   O.C3=  I 

0.24  —  1.48:kK-i-0.87p-l-M—  3.15=  0.23 

:1  +  0.174a  4- 1.04p  +  M—  0.25=  1 

1  4-  0.4eart  +  1.17p  +  «tf4-   0.07=  1 

1  +  0. 065a +1.36p  4-^0—  0.11=  1 

1  +  0. 786a  +  1. 50p  +  «d  1-    1.53=  1 

1  -i  O.e01a  +  l.»^+«»  I     1.32=  1 

1  —  0.140a  ,l.WpH«»—  0.28=  0.67 

0.74  —  0.094a  .  2. 05p  ,  M—  0.04=  0.00 

1         '   4  0.040a  :  2. 18p;^M—  0.12=  1 

:1  I  0.622a  :  2.25p  'rlB-\-    0.92=  1 

1  ,  O.OSla      2.32p-i-«»  }-   1.30=  1 


—  4.31  a  — 0.56p  +  «9  — 0.30  =  0.00  .  —  2.35  a  +  2.70p  +  «»—  4.34=0.13 

Xoi'mal  equations, 

[  \  11.391a  —  2.17p    I    7.8ia»  :  22.00  =  0 

—  2. 17  a  [+C3. 301p  —  0. 11  «d  —  5. 99  =  0 

t  7.81  a    — 0.  Upl  •  21.05] «»  •- 11.61  =  0 

Results. 

9. 

19—  \  0.232 
p=  I  0.022 
a  =  — 2.139 
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Tabli:  5.— Hnic  iMeriaiHation,  Sanlt  Sle.  Marie.  Midi.,  Jnlg  ID,  1S93. 
[Tirol  Liuut.  Cliark'H  S.  l!icb«,  obaerriir.] 


EUn.  Uin  .. 
ilOphiacbi... 

VHOCCDIU.... 

fi  DnumiH  . . . 
fScipcntiB... 

fiHeroalls 

vDracoiiiii.w. 
nophiacbl... 

|.BagllUrii... 
■Serpen  til... 
XUncoulB.... 

BIE.CiipbslL.  C. 
blU.C'ephdL.  C 

AVn.HlD. 

*Urs.Hiu 

t  Aquilo 

tAquUa 

•■Seq-Cypil  .... 
^Capricor 

•  Cygnt 

■  Cephel 

MVulpec 

»CyBiil._ 


D.10_0.1( 

o.iu— o.« 
0.101— 0.01 


Sii". 

^B- 

Ob!). 

10 "7  o-iw 

.;. 

Asa 

IT  01  1S.BB 

;7  w  ta.ti 

IT  31  30.1] 

IT  *2  isio: 

-r  e.TB 
T  oilB 

tlohs 

40.  OT 

-oils 

is  oa  vt.0' 
IS  15  tiv. 

IS  £(  Cra.7( 

I-ID.03 
+  10.21 

tisl 

1 

i    00  Oi.M|,     T.B  i0.18 

ID  30  K.tV  1     8.*  10.11 

. 

Colllmal 

tUn,  Uin.. 
51  <.'cpb.  I..  (. 
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Tabu:  G. — ObHvrnttioH  eqiiatioHaf  Sanlt  Sle,  Marie,  Mieh.,  Julif  29^  189S, 

[Kpoili,  19.2  hftiira;  clock  time.    Af=+10*.00+M.} 


— 

4.3la    - 

-  2. 33p  -H  5d  —  3.  70  :=  i 

r0.06 

-37.65a   '-|-0.33p+«#-52.7   -^ 

V  0.001 

+ 
+ 

O.OlGa- 
0. 208a  - 
0.108a- 
0.914a 
0.011a- 
0.  3e3a  - 

-2.  llp-f  ««-fl.29— - 
-  2.  OOp -H  69 -1- 0.  10  = 
-1.71p  :  59-f0.22  = 
-l.fiOp  ^«9-f  1.10--. 
-1.57p-f  59  — 0.23  = 
-1.48p-f  59-^0.30  — 

1 

1 

0.65 

0.95 

0.75 

1 

+  0.6510+ 0.65p  +  »+  0.98- 
+  0.739a'+0.92p  +  M+   0.09  = 

—  0.002a'  +  0.99p  +  £9+  0.10  = 
-f  0.884a'  +  1.02p  +  <«-f  1.13  = 
+   0.146a'-f  H3p  +  W-f-    0.13= 

-  0.604a'  +  1.2^p  +  W—  1.04  — 

1 

1 

0.74 

1 

1 

0.45 

-t- 

+ 

0.140rt- 
O.OlOa- 
0.091a- 
0.701a- 
1.4S2a- 
0.  1 74a  - 

-l.  28p  t  «^-0. 13=: 
-1.  lr)p^-59-^  0.49  = 
-l.(Wp -{-««  + 0.90  = 
-0.02p  f  69  -0.  78  = 
-0.80p  r59— 1.87-= 
-0.  63p  +  69-f0.40^-. 

0.67 

1 

1 

1 

0.23 

1 

+  0.039a'4  1.45p+W—  0.21- 
—  0.538a'  +  1.54p  +  M-.  0.58  = 
+  0.365a' i-1.65p  +  <0+  0.54  = 
+  0.132a'  j-1.71o  +  W+  a 00= 
+  0.860a' +l.««p  +  «+  L29- 
+   0.668a '  +  1.99p  +  M+   0.08=: 

1 

0.48 
1 
1 

1 
1 

-t 

14.88a    - 

-  0.  X>p  -r  59  +  18. 4  .  - 

0.007 

+   r>.5aa   •-f2.18p-fM+   8.88-..: 

0.OG 

yormal  equations. 

[^a97j<i  —   5.75  p   +   4.19  59+   7.71=0 

[  +  G.66]a'  +  5.97  p  +  4.25  6«-t-  0.66  =  0 
7ya  i  5.97a  '[  +  43.97]p  -j  0.19  59+  1.21=0 
19a      +4.25a  '    +   0. 19  p[+ 21. 05] 54  +  10.33  =  0 

Ii€8ult8. 


—  ». 

+  4. 


59  -  +  0. 019 
p  -  +  0. 030 

a'-z:-1.497 
a  =  -l.0«r 
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Taui.k  7.  —  Time  deter minaiioHf  SauU  Stc.  Marie,  Mich.,  July  20,  189S. 

I  First  Lieut.  Charles  S.  Rieh^,  olmerver.] 


Star. 


CI.     £S      h. 


m. 


c. 

(c. + 
abn.) 


c  I'rs.  Mill  . 
t  Urs.  Mill  . 


i.     \     t. 

E  3  —0. 03  -0. 18 

W  4-0.11—0.68 


Aa. 


■\-  1. 39  ^  8.  77 
—  1.  60]  r  8.  77 


i|  Ophinchi '    W    ,      7—0. 10 —0.05—  0.  Slj— 1.86 


Ilerculis 
/3  Dracoiii.H 
(  Sor])enli8 
I  Ilerculirt 


W 

w 
w 


7  -0.07—0.11—  0.49 


ft.  Ilerculis !    W 


XDmronis  . 
.«  Ophiuchi. 
ft  Sagittarii 
17  Serpontis. 


7  —0. 0»;— 0.  Ill—  0.  38  —  0. 42 
'  "  f  0.34 

—  1.86 

—  0.02 

—  0.74 


0.31 
0.43 
0.34 


E 
E 
E 
E 
X  Draoonis j     E 


a  Lvro." 


51  n.  Ceph.  L.  C  . . . 
51  H.Ceph.  L.C... 


A  Vrn.  311  u 
A  Urs.  Miu 


E 
E 

vr 

W 
E 


7  -O.oe— 0.03  — 
7— 0.05— 0.08— 
7  _0. 04  — 0. 04:  - 

I  ' 

7-f0.04-(  0.06 -i- 

7  r0.02^  0.01 

7   i  0. 01!     0.  00  ^ 

7      0.00'     0.0)^ 

7-0.01—0.04  +  0.92 


0.44  ;  0.28 
0.28—  1.24 
0.291—  2.01 
0.  27  —  1.  55 
3.01 


7  _o.  03:— 0.  Wl  f  0. 35  —  0. 35  +0. 02 


Jip. 


i 

+0.06; 
fO.06 

-}-0.05 
+  0.05 
+  0.04 
+  0.04 
+  0.04 
+  0.04 

+0.03 
+0.03 
+  0.03 
+  0.02 
+  0.02 


Clock  time 

of  transit 

—  t. 


Right  as- 
cenaioa=a 


4  -0. 04,  i  0.  .'iO—  5.  311—30. 25 
3     0.  02  -0.  26   }    5.  89  —30.  25 

I'       I         !  I 

3  _o.  01  —0.  29  —17.  89! +  70. 58 
4:0. 05  i  2.06+16.32+76.58 


^  Aquihr '     E 


0  A  qui  Up 
o'  Seq.Cygui 
a'Capricor  .. 
Y  Cygni 


E 
E 
E 
E 
«  Cephei ,     E 

a  Cypii j  W 

1,  Cephei W 

22  Vulp«; W 

V  Cygni I  W 

V  Aquarie "NV 

a  Equulci W 


7  1  0.05,  f0.04|  ;  0.27 

7   i  0.06  i  0.04'  i  0.27 

7  1  0.07  +0. 10:+  0.39 

7   ,0.07   .0.03'+  0.28 

7   i  0.07  +0.09,^  0.36 

7      0.08  !  0.  16'h  0.59 


1.32 
1.50 
0.00 
1.80 
0.30 
1.23 


1  n.  Drac.  L.  C 
1  II.  Drac.  L  C 


W 
E 


I 

7 
7 
7 

7 

I 

3 

4' 


-0. 
^0. 

i  0. 

iO. 

tO. 

•  0. 


01  -0.01—  0.42—  0.08 

02,  1  0.04; 

04 

05 

08   1  0.04 

10      0.07 


i  0.04 

-i  0.06; 


0.03;  i  1.09] 
0.  34'—  0. 74 
0.  40  —  0.  27 
0.  3ll— 
0.30  — 


77 
36 


0.11—0.47   I    2.65,-11.19 
0.06—0.26—  2.45I— 11. 19 


4  0.01 
i  0.01 

—0.01 
—0.01 

—0.02 
—0.02 
— 0.  02 
—0.02 
— 0.  03 
-0.03 

—0.04 
— 0  04 
—0.04 
—0.04 
— 0.  05, 
— 0. 05; 

—0.05 
—0.05 


h.   1».  t. 

16  56  43.  8 

16  56  47. 3 

17  04  09. 06 

17  11  12.52 

17  27  53. 96 

17  31  22.  26 

17  36  19.  49 

17  42  09.  58 

17  53  59. 14 

18  02  09.  87 

18  07  16.  48 

18  15  40.23 

18  22  49.  87 

18  33  11.09 

18  50  31.4 

18  50  21.0 

h.   tn.     ». 
16  57  02.  or; 


Clock 
correc- 
tion 


s. 

8,2 


17  04  16.9«j  +  10.07— 0.07 
17  11  21.51+  9.85+0.15 
17  28  03.411+  9.67  4  0.27 
17  31  30.18+10.08—0.08 
17  38  29.121  +  10.12'— 0.07 
17  42  18. 62' +  10. 12 —0.12 


(00. — 
ob.). 


9. 
i  0.45 


17  54  09.80+  9. 

18  02  19.041  +  10. 
18  07  24.  72,  +  9. 
18  15  48. 92;  +  9. 
18  23  02.67+  8. 
18  33  21.40+10. 


85 
09 
93 
95 


+  0.12 
—0.09 
+  0.07 
+  0.05 


891 +0.53 
33'— 0. 33 


f0.08 


19  29  36. 3 
19  28  59.8 

19  49  56.95 

20  05  40.  94 
20  10  07.  45 
20  12  01.  76 
20  18  15.  24 
20  27  37.  91 

20  37  39.  82 
20  42  58.  93 
20  49  53.  36 

20  53  03.  91 

21  03  40.  86 
21  10  22. 74 

21  21  47. 1 
21  21  52.0 


19  50  06.02+10.10,-0.10 

20  05  49.69,+  9.9614  0.04 
20  10  18.  20' +  10. 28— 0.24 
20  12  09.94'+  0.69|+0.31 
20  18  25. 72  + 10. 36—0. 36 
20  27  49.82+  9. 96' -i  0.03 

I  I 

20  37  49. 45,  + 10. 18—0. 18 

20  43  09.37+  9.98; 4  0. 01 

20  50  02. 37; +  10. 09— 0.09 

20  53  13.39+10.13—0.13 

21  03  48.73  4  9. 96; +  0.04 
21  10  31.01!+  9.91+0.09 


9  21  46.  56 


I 


0.38 


Clofk  c«)rn'ction  at  19.2  hours;  clock  time,    •  10.003;  hourly  rate,  —0.024. 


CoUimation  =  Cf  clamp  E. 

s. 

e  Trs.Min 4  0.  203 

51  CVph.  L.C 4  0.272 

Y  Trs.Min +0.306 

1  11.  Drac.  L.C +  0.  364 

Moan 4  0.286 

Azimuth —2.034 
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[  KiMR'li.  19. 'J  Iioiirs,  rl<K:k  tinio.     :j  -  -}-10«.00  -f  SB.] 


—  4.31a    —'2.:i:i^      i9  -7.04- 

+  o.Qica  — 2.  llp-^^a^-l.74  — 
^    0.2«8a— 2.(H)p  +  i«  +  0.  52  — 

—  0.  KWa  — l.Tlp  i  id  — 0.05- - 
+  0.914a  — 1.0flp  +  5« +1.74=-- 

—  0.011a  — 1.57pf«9  — 0.14  = 
f   0.363a-1.48p  .  IB     Q.^  — 

—  0.140a— 1.28p,Jtf  —  0.1G.= 
;  O.GlUa— 1.15p  •  «d  ;  1.12:= 
!  O.J»91a  — l.OCp  ■  IB  2.05  — 
I    0.701a— 0.92p-atf      1.58^: 

—  1.482a  — O.80p<5e  — 1.92 -- 
i    0.174a  — O.C3pi««      0.00--^ 


♦  H.SJ'a     -0.3r.p   :  IB   :   .'11.2 


P- 
rO.  00 

1 

1 

0.G3 

1 

0.75 

1 

0.67 

1 

1 

1 

o.2:j 

1 

O.OOI 


—  37.65a       0.33p  ;  c»  — 84.0    -rO.OOl 

-  0.651a  .  0.65p  r^  :-   1.24—  1 
r   0.739O      0.92p-. -^0  ,     1.5«=  1 

,  —  0. 002a      0. 99p  :  dtf  —  0. 20=  0. 7-4 

I-     0.884a      1.02p  :  «»  i    2. 13=  1 

.    0.146a      1.13p-«»—  0.03=  1 

:  —  0.604a      1.28pW-  1.16=  0.45 

0.039a  f  1.45p-W—  0.06^  1 

.—  0.538a -11. 54p-rW—  1.03=  0.4« 

-  0. 305a  :- 1. 65p     «»  ;    0.69=  1 
.    0.132a      1. 71p  \  IB  .-  0.18=  1 

0.8fl9a  :-1.88p  i-M-r    1.86=  1 

:     0.668a-    1.99p-:«^>    1.50=  1 

5.50a       2  18i  i  iO  1-12.7  =0.00 


Xormal  vqiialions. 


[  T  13.  G7]rt  0. 14p  ,  8.  47  6B  -i  27. 81  =  0 
f  0. 14a  L  :  44. 14]p  0.11  £0H-  1.50=0 
I    8. 47a      }    0.  lip  [  i  21.  lOJ  IB  h  17. 05  =  0 

KefiultB. 

t. 
IB-  i  0.0i)3 

p:   :— 0.024 

a-. 1  —  2.034 
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Tablk  9.  —  Time  detennination,  Sault  Stc.  Marie,  Mich.,  July  CG,  1S93. 

[First  Lieut,  (.'harles  S.  Kich6,  observer.] 


Star. 


eUrs.  Min "\V 

fTrs.Min I     E 


17  Opiiiiirhi. 
It  Herculis  . 
P  Draoonis  . 
(  S«T|>eiiti8 
I  Ilt'rctili.s  . 
H  Herculis  . 


Y  DraoonJH  . 
72  0pliiuchi 
Ik  Sasrittnrii 
n  Scrpeiitia . 
X  Draconi  . 
a  Lyne 


61  TT.Ceph.L.C. 
SlII.Ceph.L.C. 


A  FfH.  Mill 
A  Vra.  Miu 


P  Aqiiila' 

0  Aquiliv 

o'  Seq.  Cy^ni 
«*  Capriror . . . 

y  Cyuni 

B  Cephei 


oCygiii .. 

»»  Cephei  . 

32  Vulpcr  . 

V  Cygni . . 

V  Aquarii 
a  Equuloi 


1  H.  Drac.  L.  C 
1  II.  Drac.L.C; 


E 
E 
E 
E 
E 
E 

W 

W 
\V 
AV 

AV 
E 

E 
W 

W 

W 
W 
AV 
AV 

E 
E 
E 
E 
E 
E 

E 
W 


CI.     3  ^ 
/5  c 


Jib. 


C.  ■ 
(C.+  , 
abn.). 


Aa. 


lip. 


Clo<*k  time 

of  transit 

—  f. 


h.  m.   jr. 


3  4.0.  11  -f  0.  6G  —  2.  26  —  0. 79.+0. 03;  16  56  56. 0 


4+0.  Ut  0.86 


H-0.15  -fO.  18 

+  0.15+0.25 

+0.15+0.07 

i  0. 15  \  0.  22 

10. 16   i  0.17 


+  2. 05  —  0.  79  (  0. 03i  16  56  51.  5 


+0.14+0.07+  0.31+  0. 17  i  0.03;  17  04  07.87 


+  0.37+  0.04+0.03' 

+  0.49—  0.03'  ,  0.02; 

+  0.31  +  0.17;  10.02, 

I    0.43i      0.00,  I  0.02 

;    0.34  -  0.07+0.02 


17  11  12.33 
17  27  54. 23 
17  31  21.15 
17  30  19.  75 
17  42  09. 45 


I  Clock 
Right  an     correc- 
ceD8iou=a.!   tion 

;   At. 

h.  m.  s.  s. 

16  57  01.23.  +'3.0 


7;  ;0.18  !  0.30—  0.52  i    0.01   ,0.02   17  54  01.43 
7'  (0.16  {0.13!—  0.33—  0.05+0.01'  18  02  10.47 
0.061—  0.35—  0.08+0.011  18  07  16.21 
0. 13  4  0.  08!—  0.  33;—  0. 06,  |  0.  01    18  15  40.  41 


7'  {0.15 


7  }0. 11    i  0.34—  1.10  +  0.11 
+0.09;  ;  0.12!—  0.42'—  0.01 

I        I  i 

i  0.08— 1.18  i    9.15;—  1.15 
0.  34  — t.  80I—  8. 57—  1. 15! 


3 
4 

I 

3 
4 

7 

7 
7 

7' 
7' 
7 

7, 
7 

l\ 

7 

7 


i  0.01 
+  0.01 

0.00 


18  22  54.27 
18  33  13.  00 

18  49  56.  2 


O.OOl  18  50  17!5 


17  04  16.93 
17  11  21.431 
17  28  03. 30, 
17  31  30. 16; 
17  36  29. 03; 
17  42  18. 56 

17  54  09.70; 

18  02  19.02' 
18  07  24. 72' 
18  15  48. 92| 
18  23  02.44 
18  33  21.34 


+  8.48 
+  8.48 
+  8.34 
-i  8.44 
4  8.61 
-I  8. 51 

{8.46 
+8.79 
+8.87 
+  8.81 
+8.81 
+8.64 


6  50  07.09     I  4.1 


,  0. 
:  0. 

iO. 

;  0. 

|0. 
iO. 
(0. 
iO. 


I 
21 

14 

I 

14 
14 
15 
15 
15 
15 


8.73  r  8.50  {  24.391     0.00 


5. 


89' 


10.06!  I  24.39J 


0.00 


iO.22 
i  0.23; 
iO.23 
;  0.23 
[0.23 
1  0.23' 


0. 11—  0.331—  0.42—0.01 
0.10,—  0.32—  0.48—0.01 
0.21—0.47  0.00— 0. 01 
0.08—  0.33j—  0.57'— 0.01 
0. 19  —  0. 43  —  0. 09'— 0. 01 
0.311-  0.71'  i  0.391—0.02 


0.42 
0.62 
0.33 
0.39 
0.31 
0.30 


i  0.32  i 
;  0.46  ^ 
tO-24,, 
{^0.30 
i  0.12 
;  0.18 


3  {0.24—1.03 
4-1-0.17—0.75, 


—  0.04—0.02 
)  0.52—0.02 

_  0.  35!— 0. 02 

—  0. 13  —0.  02 

—  0.83'— 0.02 

—  0.  64—0. 03! 


19  30  01.0  ' 
19  30  22.  3  j 

19  49  57. 96 

20  05  41.  92 
20  10  09.74 
20  12  02.  46 
20  18  17.  30 
20  27  41.  39 

20  37  40. 18! 
20  42  59. 15 
20  49  53.  56 

20  53  04.  251 

21  03  40. 81j 
21  10  22.  76: 


10  30  49. 2r  {6.6 


2.40—  5.27—0.03,  21  21  46.1 
2.61;—  5.27—0.031  21  21  40.9 

!    I 


19  50  06.06 

20  05  49.  75 
20  10  18.  22 
20  12  10.01 
20  18  25. 76 

20  27  49.  84 

i 

20  37  49.51i 
20  43  09. 42! 
20  50  02. 44 

20  53  13. 46 

21  03  48. 82 
21  10  31. 10 

9  21  46. 51 


+8.75 
+8.54 
+8.75 
-{8.38 
4  8. 80 
-I  8. 48 

4  8.05 
+  8.69 
+  8.68 
+  8.07 
+8.43 
+8.53 

+0.1 


(CO.— 

ob.). 


«. 

+0.25 


i.l2 
+  .12 
+  .21 
+  .16 
—.01 

1  .09 

+.11 
—.19 
—.27 
-.21 
—.10 
—.04 

+.30 


+.00 


—.15 
+  .00 
—.13 
+  .22 
-.20 
+  .09 

—.05 
—.00 
-.08 
-.07 
K17 
+.07 

-.13 


Clock  correction  at  19.2  hours:  Clock  timo,    ;  8.600;  hourly  rate,  —0.013. 

CoUimation  =  c,  clam})  E, 


s. 

cUrs.Min {0.292 

51  </'eph.  L.  C {0.430 

<  Urs.  Min +0.166 

1  H.  Drar.  L.  C }  0. 357 


Azimuth. 


Mean {0.311 

I  {0.183 
—0.077 
-0.647 
-0.958 
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Tablk  10. — OhservatioH  equations,  SauU  Sie,  Marie,  Miek.,  July  tS,  1899, 

[Epoch:  Clock  time,  1Q.2  hoani,  ji<=  -f-8*.00f  M.] 


—  4.31a   — 2.23p  +  «*+1.18  =  e0.06 


4- 

+ 


+ 


O.»10<i 
0.208a 
0.168a 
0. 01-la 
0.011a 
0.363a 

0.140a' 
O.GlOa' 
0.  VOla ' 
0.761a' 
1. 482a ' 
0.174a' 


-2.  lip  rW 

-  2.  OOp  -f  W 
-1.71p-rW 
-1.0(5p->-6» 
- 1. 57p  + 19 
- 1. 48p  +  atf 

-1.28p-;   5tf 

- 1.  lop  +  19 

-1.06p^«» 

0.92p-f  <Jd 

-  U.  80p  +  M 

■  0.63p-i-dd- 


0.68: 
0.55: 
0.33: 
0.63: 
0.63: 
0.60: 

0.  49  : 
-0.75: 

0.80 

0.76: 

0.93: 

■0.64: 


1 
1 

0.65 
1 

0.75 
1 

0.67 

1 

1 

1 

0.23 

1 


+  14.88  a'  — 0.35p  +  M-:  5. 06--    0.007 


-37.65  a"    +0.33p  +  M  — 23  0  =  o0.001 


I 

-r 
+ 
+ 
+ 


+ 

+ 
+ 
+ 


a.651a" 
0.739a" 
0.002a" 
0.884a" 
0.  I46a  " 
0.604a" 

0. 039a'" 
0. 538a'" 
0. 365a"' 
0. 132a'" 
O.SeOtt'*' 
0. 668a"' 


H'0.e5#  +  M~0.32=  1 

+  0.92P  +  M  — 0.05=  1 

+  0.99P  +  M  — 0.74=  0.74 

+  1.02p  +  «#  +  0.20=  1 

+  1.13p  + 60—0.70=  1 

+  1.2%»  +  M-0.86=  0.4S 

+  1.45p+M  — 0.50=  ] 

+  1.54#  +  M— 1. 10=  0.48 

+  1.65p4- M-0.3l=  1 

+  1.71p  +  W— 0.52=  1 

+  1.88p  +  M  +  0.42=  1 

+  ].00p+a0  +  0.14=  1 


f  5.50  a'"  +  2.18|pH-M  +  4.20=    0.06 


Xomal  equations. 


[  :-2.a0]a 


—  3.C2a 
-f  2.02a 


I  :  4.02]a' 


—  ::.2i  a 
:  2.  20  a 


—  3.63  p  + 

—  2. 21  p  + 
+  1.80  p  + 

[+3. 321a'"     -I-  4.17  p-j- 
-f  1.80  a"   +4.17  a'"  [4 4-  4.14 ]p  + 


[  r3.34]a" 


2.02  W  — 1.70=0 
2.20  M-1.04  =  0 
2.11  M  +  0.92=0 
2.14  M  +  1.95  =  0 
1.04   M  +  5.40=0 


+  2. 11  a"   +2.14  a'"      >    1.04  p +[21.10]  M~9. 98=0 
Besnlts. 


M=  + 0.600 

f  =  — 0.013 

a"' =  —  0.958 

a"  =— i>.647 

o'    =—0.077 

a    =  +  0.183 
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Saall  SU.  Marir,  Mkh.,  Auguft '.',  1SD,1. 
,ph  H»U.Jr.,obMlrv,.r.l 


Clooktlme 

i;;fi!:s 

1121  58. 2« 

nai  21.01 

17*2  JJ.9I 

18  22  53'.X 

18  50  IT.  9 
18  50  M.  1 

19  M  17.3 
l»«S9.<; 
SO  12  OS:  SI 

z!,'il 

aotsssifl' 

21  03 «:» 

M-IS",.-. 

Clock 

/\t' 

.•i>'i. 

00 

10  Mse'w 

-,-7.2' 

00 

IT  04  10.81 

17  81  30!  10 
IT  80  28.81 

17  M  1B.« 

18  02  18.8. 

18  15  wi  81 
18  28  01.  W 

osoio.es 

+7,  IS 

ill 

+7:2^ 

+7,20 

+7.21 

r8.0 

{.00 

'°t 

—.02 

|':S 

).02 

00 

uo 

l> 
00 

OD 
IH 
DO 

00 
OO 
00 
OO 
0 

00 
0 

IS30  41.U 

wsooci: 

20  1!  10-01 

io  M  40.8: 
20  so  Oils; 

2I0S4S:»! 
0  2HS.81 

■18.5 

It!  4! 

l-fl-O 

-.04 

i-.ia 
~.n 

—.IS 

7-48 

T'ra 

—.84 

+:it 

+.07 
+.15 

CallimiilinH  =;'■,  clamp  K. 

I  rra.Min .  0  312 

SlII.CM.h.  L.C ,0.182 

A  rrii.Miii ,0.304 

lU.Urnr.LC r0.2»3 
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Tahi.k  12. — Observation  cqaatioim,  SauU  Ste.  Marie,  Mick,  Au{fH9i  ti,  1S9S. 

[ K]io<-.1i,  19.2  hours,  clock  tiini*.    A<=  -h 7.00  +  6».] 


P 

—  4.31  a— '-i.23p+^«  — 3.38-  pO.CO 

+   O.niea  — 2.11p+£«-f-0.53;^  1 

+  0.208a— 2.00p  4-«^— 0.24--::  1 

—  0. 168a-- 1.71p-i-ftf  — 0.42—  1 
I    0.914a  — l.C6p-H«d  +  0.&5=  1 

—  0.011a— l.r)7pl-<Jd  — 0.28^  0.75 
\-   0.3C3a  — 1.48p  +  <J«  +  0.08=  1 

—  0.140a— 1.28p+««— 0.21=1=  0.67 
I    0.010a  — 1.15p  I- W,  0.19=  1 

}    0.991a  — l.OOphW +0.48—  1 

I    0.761a  — 0.92p  fid -I  0.36=7-.  1 

—  1.4K2a— 0.80p  J  <Jtf  — 0.94--  0.23 
f    0. 174a  — 0.63p  i  ««  — 0.32=  1 


—  37.05a'   -h0.33p4-«9  — 41.5  -■-■ 


r 

I 

r 


-H 


0.051a'  i0.65pr  M-t- 

0. 73ea '  i  0. 92i>  f- W  n- 
0. 002a  '  f  0.  iM^> -r  M — 

0.884a'  il.02pi-<9x 
0.146a'  i  1.13p-|-M- 
0.604a'  :  1.28p  h^  — 


-r- 


r 


0. 039a ' 
0.538a' 
0. 365a ' 
0.132a' 
0.860a' 
0.008a' 


i  1.45p  I  <9— 
:-1.54p|-M  — 
;  1.65p  I  W  — 
I  1.71p-h  W  — 
|  1.88pf  M-r 
i-1.99phW4- 


0.48: 

0.52: 
0.45= 
0.60: 

0.24: 

0.23  = 

0.34^ 
0.38  = 
0.09- 

0.25: 

0.85  = 
0.54  = 


P 
PU.001 

I 

1 

0.74 

I 

1 

0.45 

1 

0.48 

1 

1 

1 

1 


I  14.88a  — 0.35p  j  M  |  11.2=    0.007    ;  -f-   5.50a'    u  2. 18p+^+   6.22=r    0.06 

Xorinal  equations. 

I   I  7.0110  —  5.83  p  }-    4.22  W-r4.21  — 0 

[-h6.66]a'  i-   5.97  pi-   4.24   W-i  6.05  =  0 

-5.83  a   4-5.97a'  [  r44.14]p  i     0.11  ««h  1.96  =  0 

1-4.22  a    t  4.25a'     ;     0.  lip  f  ■  21. 10]  6d-h 2.59=0 

Jicsults, 


ie---- 

P- 
a'~ 
a  = 


8. 

;  0.241 
—0.000 
—  1.062 
-0.740 
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Taim.i:  13.  —  Timr  (Utcnnination,  Sanit  Ste.  Mark'f  Mieh.,  August  7,  IS'JS. 

[Trof.  AHapli  Hall,  jr..  observer.] 


Star. 


[  Vta.  Min 
s  Urs.  Mill 


ri  Ophiuchi 

jT  HerculiH 

fi  Dracouis 

(  Scrpentis 

I  Hcn'uliH 

M  llerculis 


y  In-acouis 
72  Ophiiu'lii  . 
fx  Sagittarii 
n  SerjuntiH 
X  Drai'onis  . 
a  Lyrif  .... 


51  II.  CVph.  L.  C 
51  U.  Opli.  L.  C 

A  I'rn.  Min 

A  Ur.H.  !klin 


CI. 


K 

K 
E 
E 
E 
E 
E 


W 
W 

\\' 
E 

E 
W 


^Aqiiili* W 

0  Aqiiila' W 

o«  Se.1.  Cygni I  W 

o*''  ( 'apricor [  W 

Y  Cv^ni W 

tfCephei ;  W 


a  Cyjjili  .. 

ijCephfi  . 

32  Vulp<c  . 

V  ('v;:ni  . . 

V  Aquarii 
a  E<iuuU*i. 

1  II.  Draiv 
1  \\.  I>ra» 


L. 


(' 


E 
E 
E 
E 
E 
E 

E 


4 


lib. 


c. 

(0.    r 

ubii.) 


j  Clock  time 

Aa.    I   J(p.  '  of  Irausit 
-  t. 


0.  021 

o.oe: 


7  ,  0.  02 
7—0.11 
7—0.00 
7  —0. 04 
7—0.02 
7      0. 02 


0.04 
0.09 
0.11 
0.14 
0.17 
0.21 


•i 

71 

t 

I 

:(i 

4 

4 
3 

t 

I 


0. 12 
0.  38 

,0.01 
— 0. 14 
-0.09 
-0.  021 
—0.03 

:  0.  02 

,  0.00 
I  0.07. 
i  0.  05 
:  0. 10- 
i  0.  52 
0.27 


-2. 40 
2.  25, 


It.      /      s,     ,  h.  m.    ft. 
3.02;  f0.02    16  5«  51.0 
3.  02}  0.02    IC  56  40.0 


Iliglit  as 
ceiisioD  —a, 


h.  m.    t. 
16  56  59.  4 


Clock 

coirec- 

tioii. 

At. 


(vo.— 
ob). 


0.33—  0.64   ,0.02   17  04  09.71    17  04  16.83 

0.  39; 

0.52 


;  0.  23  —3.  29 
-0.  06   :  0.  78 


0.04 
0.00 


:  1.44 
,  0. 12 


,  0.04    i  0.03 

0.01    ,0.01 

0.  00      0.  00 

0.  00'     0.  00 

— 0.  02  —0.  02 

-0.  04'— 0.  09 

— 0.  04'_0.  06 

-0.02,-0.04 

-O.Ol'— 0.01 

0.  00|     0. 00 

0.02   ;  0.01 


0.331 
0.45 
0. 36'- 


—0.  55 
—0.  35,- 
-0.  37  - 
—  0.35'- 
-1.16' 
—0.44'- 

i  9.78  • 
-9.21  I 

15.05 
-17. 22 

-  0.35' 

-  0.34 

-  0.  49 

-  0.35 

-  0.  45 

-  0.75 


-  0.15 
0.12 
0.64 
0  01 

-  0.25 

0.10 

-  0.43 

-  0.09 

-  0.53 
1.04 

-  0. 12 

-10.42 
-10.  42 

26.39 
26.39 


,0.02 
,0.01 
,  0.01 
1  0.01 

0.01 
I 

0.01, 
1  0.01 
i  0.01 

to.oi; 

;  0.01' 

0.00, 

0.00, 
0.00 


17  11  13.40 
17  27  55.13 
17  31  22.  84 
17  36  20.47 
17  42  10.51 


17  54  02.31 

18  02  12.05 
18  07  18.  20 
18  15  42.26 
18  22  53. 96 
18  33  14.  45 

18  50  06. 1  , 
18  50  21.0 


17  11  21.25 
17  28  03. 02 
17  31  30.  09 
17  36  28. 83 
17  42  18. 44 

17  54  09.  47 

18  02  18.96 
18  07  24.69 
18  15  48.88 
18  Zi  01.  88 
18  33  21.  25 

0  50  11.07 


0.  OO:  19  29  46.  8 
0.  00    19  30  2J.  9 


19  30  41.  62 


—0. 46;     0.  00 
—0.52-0.01 

0.00— 0.01 1 
—0. 62  -0. 01 
—0.10—0.01 

0.  42  —0.  01 


19  49  50.  :i8, 

20  05  43.  09 
2U  10  10.88 
20  12  03.  45 
20  18  18.  66 
20  27  43.  52 


10  50  06.  ir 
20  05  49. 81 1  I 
20  10  18.  23,  i 
20  12  10.12'  : 
20  18  25.79;  i 
20  27  40. 81    , 


8. 

f.lO 


•  .  15 
—.18 

i  .18 
-.02 
-.32 
-.24 

I  .01 
—.00 
f.06 
I  .18 
+  .02 
+.4« 

—.10 


-.11 


0.44    -0.03-0.  or  20  37  41.41,  20  37  49.56  ,    7.81 
0.66     i  0.:J8  -O.Olj  20  43  01.08!  20  43  09.43  f  7.36 


0.35,    -0.26 
0.42   —0.09 
0.32   —0.61 
0.03'  «0.02       0.32     -0.47 


0.04  -0.16—  1.61 


—0.01    20  49  54.86|  20  50  02.54 
—0.01    20  53  05.56   20  5.3  13.55 


4-  7.61 
+  7.67 


— O.Oll  21  03  41.901  21  03  48.97  \-  7.36 
-0.02   21  10  23.89   21  10  31.25  1-  7.51 


0.02'  i  0.0^ 


1.80 


—3.80—0.02   21  21  45.5 
—3.86—0.02:  21  21  41.8 

I  I 


9  21  46. 68  -    0.  9 


4.04 
-.03 
—.26 
—.10 
—.16 
t.5'J 

-.26 

1. 13 

—.06 

—.12 

h.lJ* 
t  .04 

r.l7 


('lo«  k  rorrection  at  19.2  hours:  Clock  time.    |  7\548;  hourly  rate,  — 0.0C8. 

CoUination^^Cf  clamp  A'. 


e  rrs.  MIn I   0.319 

51U.Ccph.L.  C 1   0.461 

A  ITrs.  Min }  0.294 

1  H.  Drac.  L.  C |   0.  243 

Mean I  0.329 

Azimuth —0.701 


3354      HEPOBT   OF   THE   CHIEF   OF   EN0INEER8,  U.  8.  ARMY. 

Tahle  II. — Ob»trraHtfH  equaiionB,  SauU  Ste.  Marie,  2iich,,  AuguH  7, 189S, 

;  Ejiocb.  19.2  bourn,  clock  time,    ^t  =  -7iK)  -r  *••! 

P  P 

—  4.aia    -2.23^-^— 3. 16=ro.0C         -'Jl.tOa    -0.33^*M— 9Ul8  =90.M1 

~  O.OlCa— 2.  llp-hW  — 0.22—  1  —  O.ft51a-<-0.65p-rM—  0.05=  1 

--  O.JiWa  — 2.w.'p-^cd  — 0.  60=-  1  —  aT30a^0.9Sp-r  M—  0.05=  1 

_  O.Kv-a  —  l.  Tip -4^  —  0.46=  W.65  ~  O.WlSa  — 0.  8^-t.<#—  0.84=  0.74 

-  i}.'j\la-l.i?)^^c$^\}.OS^  1  —  0.8d4a— ].02p-:-M—  0.02=  1 

-  «.  ona-l.."o^etf  — U.1M=.  0.75  —  0. 146a -^1. 13p-t-tf  —  0.60=  1 

--    (}  M^ia  — I.  4';i-^  19  — 0.55—     1  —  U.604a  ^1.28p-!-M—  0.13=    0.45 

_   0. 14<w  — I.2Sp-cd~0.65=    0.67         ^   0. 039a -«  1. 4ap -j- 4#  —  0.77=    1 
-r-   O.Gllxi-l.irip— £0— 0. 19=    1  —  0.338a-r  l.Mp  +  M—   0.73=    0.48 

-  U.UJla-l.Wp-i-««-0. 19=    1  -^  0.365a  — 1.6$p  +  «#~.  0.34=    1 

-  0.7«lfl  — 0.02p--e9-rO.  13-     1  -^   0.132a-i-1.71p-r  W—   0.57=    1 

—  1.4H2a-  0.  8i)p  — W  — 1.56-=    0.23         -f   0. 860a  4- 1. 88p -j- W  t    0.20=    1 
-r    u.  174a  -  u.  tvJp  r- W  —  0. 03   r    1  —  0. 668a ->- 1. 90p -^  M  —  0. 02  =    1 

•  H.r^  a  -O.rOp-rW-rS.  51 --    0.007        -    5.  Ta)  a -f  2. 18p-f  M-f  4.02  =    0.06 

yormal  cqualioM, 

[  .-13.G8]a  —  0.14  p-  8.47  M  +  5.00=0 
-f  0.14  a[4.44. 14]p-H  0.11  <#  +  0.60=0 
-^   8.47  a  -f   0.  llp[+ 21. 10] »  — 6.60  =  0 

IiCSuUs. 

8. 

M  —  -f  0. 5i8 
p=.  0.008 
a  =  —  0.701 
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Tahlk  ir>. — Time  determination,  Sauli  Sie,  Marie,  Mich.,  Angvst  8,  1S05. 

IProf.  Asaph  Hall,  jr.,  observer.] 


Star 


(  ITr».  Min 

<  Urs.  Mill 


1}  Ophiuchi . 
I  Ilerculis 
/3  Draeonis 
f  Serpen ti« 
I  llerculia . 
fi  llerculia 


y  Drayconis. 
72  Ophiuchi . . 
Ik  Sagittani . 
If  Ser]>cntia.. 
X  Draconia . . 
«  Lyra; 


61  H.  CVph.  L.  r. 
51  H.  Ceph.  L.  C 


A  Ura.  Min 
A  Ura.  Min 


^  Aquila> 

9  Aquihe.  . .. 
o'ScNi.Cygni 
a'Capricor  .. 

yCyinii 

B  Cephci 


aCyuni .. 
n  Cephci  . 
32  Vulpec  . 
V Cygni  . . 
V  Aquarii 
a  £4|auloi 


1  IT.  Drac.  L.  O 
1  U.  Drac.  L.  C 


E 
W 

W 
W 
W 
W 
W 

E 
E 
E 
E 
E 
E 

E 

AV 
E 

E 
£ 
E 
E 
E 
E 

W 
AV 
W 
W 
AV 

A\' 
E 


3+0. 12' +0.72;  + 
4  _0. 01  — 0. 05  — 

!  '  I 

7,_0. 04  —0.  02;— 
7  _o.  16—0. 19  — 
7+0.03+0.05  — 
7  -1-0.04+0.02  — 
7  +0.04!  +  0.06  — 
7  +0.05,+O.O5j— 

7+0.02+0.02  + 
71t0.01+0.01|  + 
fO.Ol     0.00  + 
O.  00|     0. 00  + 
0.00,  +  O.OlU 
0. 00     0. 00  ^ 


«. 

1.10 
1.31 

0.26 
0.31 
0.41 
0.26 
0.36 
0.28 

0.36 
0.23 
0.24 
0.22 
0.75 
0.29 


lip. 


s,  t. 

+  3.  55  +0.  06 
+  3.55+0.06 

i 

—  0.75+0.05 

—  0.17;+0.05 
+  O.Uj  4-0.04 

—  O.75I+O.O4 
+  0.0l|+0.04 

—  0. 30  +0. 04 


+ 


0.12+0.03 
0. 50  +0.  03 


0.82 
0.63 


+  0.03 
-to.  02 


\-   1.22+0.02 
—  0.14+0.02 


3  _}_o.  11  —1.  52  -  3.  07  —12.  24 

4  0.001-0.28  .  3.65—12.24 

!     I     '      ; 
4i  4-0. 03.  r  1. 15—15.  48  -|  30. 99 

3  i  0.12  +4.94   ;  13.92+30.99 


7,  \  0.12  +0.09i 
7:  :0.05  ^  0.03' 


7i  f0.02 
fO.Ol 
— U.02 
-0.10 


t0.04 
+  0.011 
— 0. 03, 
— 0.20' 


7  _0.  or— 0.01 
7'-t  0.061  +  0. 12  — 

7i^  o.ii,+o.i2'— 

7  rO.  15+0.  201— 
7!-}0. 15i  f0.08  — 
7l  t  0. 14  +0.  Ill— 


I- 


0.22  — 
0.22  — 
0.32 
0.  ZV— 
0.29  — 
0.48,+ 

0. 35|— 
0.52;  + 
0.  28  — 
0.  33  — 
0.  26'- 
0. 25  — 


0.54 
0.61 
0.00 
0.73 
0.12 
0.50 

0.03 
0.44 
0.30 
0.11 
0.72 


Clock  time 
of  tranait 


A.  m.    g. 
16  56  46. 3 

16  56  49. 4 

17  04  10. 08 
17  11  13.81 
17  27  55. 39 
17  31  23. 24 
17  36  21. 03 
17  42  11.06 

17  54  01. 04 

18  02  11.24 
18  07  17.  34 
18  15  41.  29 
18  22  51.89 
18  32  13. 01 

18  50  16.8 

18  50  08.9 

19  30  14. 0 


+0.01 
}0.01 

—0.01 

—0.  Oil  19  29  41. 5 


Right  aa- 
cenalon^r  a. 


Clock 
correc- 
tion 


h.  m.   8.  i. 

16  56  59.26+  7.6 


17  04  16.82 
17  11  21.24 
17  28  03. 01 
17  31  30. 08 
17  36  28. 80 
17  42  18. 43 


(CO. — 

ob.). 


8. 

+  .07 


+  7. 72  +  .  18 
+  8.  05:—  .  15 
+  7.80+  .08 
+  7.79+  .11 
+  8. 02,—  .  10 
+  7.86;+  .04 


17  54  09.44  +  7.871+  .02 

18  02  18.95+  7.94—  .04 
18  07  24. 68  -\-  7.  89!  -|  .  01 
18  15  48. 87  +  7. 97—  . 07 
18  23  01.82|+  7.93—  .01 
18  33  21.24!  i-  8.06—  .16 


6  50  11.50+11.5   —  .29 


—0.02, 
—0.02 
-0.03 
—0.08 
—0.03 
—0.03 

I 

—0.04 
—0.04 
—0.04 
-0.04 
—0. 051 


19  49  58. 41 

20  05  42. 45 
20  10  09.  65 
20  12  02.  75 
20  18  17.  54 
20  27  41. 10 


20  43  01. 85 
20  49  55. 01 

20  53  06. 05 

21  03  42. 15 
0.55—0.05^  21  10  24.24 


10  50  06. 11 
20  05  49. 81 
20  10  18.  22 
20  12  10. 10 
20  18  25. 79 
20  27  49. 80 


20  37  42. 07|  20  37  49. 56 


3'  10.141-0.62, 
3— 0.01   iO.  05' 


2.  59  —  4.  53  —0. 06  21  21  41. 4 

2. 40  —  4. 53;— 0. 06i  21  21  45. 8 

I  I  I 


20  43  09. 43 
20  50  02.54 

20  53  13. 55 

21  03  48. 97 
21  10  31.25 

9  21  46.71 


7.95—  .05 


7.74  + 
8.24  — 
7.87  + 


.16 
.29 
.03 


+  7.92'—  .02 
+  7.68;+  .22 
4-  8. 03;—  .  13 

+  7.88+     " 
+  7.77  + 
\-  7.75  \ 


8. 14  —  .  24 
7. 95.—  .  03 


.02 
.13 
.15 


+  7.9 


.00 


Clock  correction  at  19. 2  houra :  Clock  time,    |  7. 905;  hourly  rate,  —  0. 025. 


CoUimation  =  c,  clamp  East. 

». 

eUra.Min i  0.163 

5lH.Ceph.L.C  +0.163 

A  Ura.  Min +0.263 

111.  Drac.  L.C +0.356 

Mean +0.236 

Azimuth —  0. 823 
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Taklk  H). — (fbnavaihn  ajuaiioua,  SanU  Sfc.  Mane,  Mich.,  August S,  1SD3. 

[E1Km:1i.  lO.lf  liiuirs.  olwk  time.     .■.(-.    :-  TvOO  +  W.] 


4.31a    -2.23p-r««  — 4. 18 


r    0.016a- 

\-    0.2U8a 

-  0.  lG8a 

-i-   0.914a- 

—  0.011a 
t    0.363a 

—  0.140a- 
+   0.010a- 

0.091a 
O.TCla 

—  1.482a 
+   0.174a 


+ 


2.  llp-f  o«  — 0.02: 
-2.  OOp-f- W  — 0.113 
■  1.71pH-5«  — 0.98. 

1.66p  +  «(?  — 0.  08 
-1.67p  +  ««  — 1.07: 
.1.48.J  -rtO  —  O.GO: 

.1.28p-,  W  — 1.02 
1.15p  f  ««  — 0.47. 
-1.0«?p  +  «e-0. 10: 
-0.92p-f-6e  — 0.36 
-0.80p4-M— 2. 17: 
.O.C3p  +  5«  — 0.94--    I 


P 
rO.Oti 

1 

1 

0.G5 

1 

0.75 

1 

0.67 
1 
1 
1 
0. 23 


—  37.<:5a   +0.33p  +  W  — 33.9  —  rO.OOl 

+  0. 051a  +  0.  G5p -i- M - 

+  0.739a  +  0.02p-|- £0- 

—  O.OO2a  +  O.9Op  +  i0' 
-;  0.884^,  +  1.02p+2«- 

t    0.146a-i  1.13P  +  M-      

—  0.604a+1.28p  +  W—   1.42=^ 

+   0.039a  +  1.45p  +  W. 

—  0.538a  +  l-54p  +  59. 
4-  0.365a-Hl.65p-f  £0- 
+  0.132a  r  1.7lp  +  W- 
+  0.869a  +  1.88p-r- £0- 
-r   O.G68a  +  1.99p-ri^- 


0.39  = 

1 

0.11  = 

1 

1.21  = 

0.74 

O.ll- 

1 

0.99- 

1 

1.42  = 

0.43 

0.83  = 

1 

0.98  = 

0.48 

0.69  = 

1 

0.73  = 

1 

0.00= 

1 

0.15  = 

1 

+  14.88<»  —  0.35p   i-6«-f  7.74—    0.007      I  H-   6.  50a   +  2. 18p  + W+   3.70=    O.OC 

Xormal  equations. 

[hl3.G8]a  +  0.14p  +  8.47  B9  +  3.59=0 
+  0.14a  [•44.14]p^  0.11  19 -\-  1.19  =  0 
+   8.47a     -H  0.  lip  [+21. 10]  W  — 12.16=0 

Results, 


59  -  -f  0. 905 
p^  — 0.025 
a  =—0.823 


APPENDIX  D 
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Time  rleteyiiiinalioii,  Saiill  Sle.  Mark,  J/i'c*.,  Aagital  0,  1.10.1. 


SUr. 

CI 

Is 

s 

ilfS 

■  lre.Min..   .- 

\o.r. 

;SSi!::::. 

fi  Dnwimiii 

f«fn.™i;i» 

t>  iicmuii.:..::. 

7h«.i; 

7  'o;ii 

'it 

:!:! 

^HMlltnril 

iSenwnllii 

w 

w 
w 

i 

-J.  01 

mi 

iii 

Gl  M.Cepli.L.r. 
tl  Il.Cepl..LC. 

£     ; 

:i::SJci;SS 

*  rn.UlD 

»  Cr-.Mln 

^v      I 

.O..0|     1.00 

W         1 

W           -7 

^u.ftvioioi 

,U.M  iU.OB 

;  11:5!:!  a 

■  0. 08' 1  0.1ft 

E          7 
£          7 

1     \ 

E 

.D.OaUoS 

'Sm'IoS! 

:i:S'TS'S 

aaL>|o!ffi 

I  H.nr«.'.I-r. 
I  H.Dr«c.L.C. 

o'.a 

rlJ, 

■|«.l^- 

1    J^p.  !  of  IniEnit 

?'"'i»il  • 

ji-o-oo'  iBseiro 

.7  »  ...«.' 

17«l8,4l! 

,.  0,08-0.03   17  M  01.58 

17  54  00. «' 

a.  IB     .00 

-J.Oa— 0.01'-  0.3:1-  O.SO'- 0.03  IS  07  ll.SSi  is  «7  S4.«7  I  S.ll'.i-  ,07 
l-n.OTllO.D5— 0.31^—  0.45,-0.02  IK  1S  4I.MI  IS  15  4S.lM-i  8.04  .^  .14 
i  0.  IB!  I  0. 571—  1.05'!    O.S8J-O.0I  Id  22  53. 43'  IS  23  01.70'  :    7.05  (-  .11 


I.  |»j—  0.  Gl 


I,  IS  XI  21.2! 

0  30  11,02  j    0.5 

■IB  29  24,4  ■  18  30  3B.79jH1.0 

10  50  OS.  II'  f    R.2 

io  12  i«!io|  I-  s!i' 


20  27  4: 


1    20  37  49.50  ..  S.5]'—  .33 

« 02!55:i-  siis'l-  !o3 


Si  II.  (>1il 
A  Um.  M 
I  ]l.  Ilnu 
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Table  1^. — Ohtrer ration  equations,  .Sun//  Sle.  Marie,  Mick.,  Aufmai  9^  189S, 

^Klf^b.  19.2  hours,  clock  time.    AC=-.->-S.Oe-^M.] 


-  4.  :;ia  ~2.Zip-^i0-l.iSZ'. 


T  0.  •J'Wa 
-0.  i»y>a 
+  u.  0I4a 
-0.01!  a 
-r  0.  'M.'.a 

—  it.  m*a 
■4-  u.  fiKia 
-f  U.  IKlla 
-i  0.  70 1« 
-  1. 48-J/i 
-r  ').  n-ia 


2.11<»  +  ^9  -0.53^ 
2.(M*tf-t-W— l.'.0»i= 
l.Tlp-£»— 0.21~ 
1. 48p  ■^«  — <j.ui  = 


rO.<W 

:      1 

I 

0.65 
1 

0.75 
1 


■  1.2gp-M— 0.23 
1.  1j^-i-c«--  0.17 
l.Wip  i9r-0.hl 
0.  &2#»  —  i«  -r  •».  43 

■  t).*^ip  ■  efl— 0.81 

-O.(Sp-«-e9-<L05 


—     0.«7 


0. 

1 

1 

1 

0. 

1 


23 


-r  i  4.  iieki  -  0.  S.'ip  -r  3«  -f  7.  30 


o.OOT 


-r- 0.  «5Ui -^  0.  G5p -r  M  +  fl.  16 = V 1 

^0.7390- <1.92p+M  + 0.44=  1 

— 0.003«-rO.9Bp  +  M— 0.56=  0.74 

-r0.iy«4a-l.(IQ^-t-M>-0.ai=  1 

■t- 0.146a -^1.13^  +  ^—0.23=  1 

—  0.6aia-rl.28p-T-M— 0.32=  0l45 

—  0. 039a +  1.45p+M— 0.53=  1 

—  0.53M-f  1.54p  +  M->0.2i=  a48 
•r  0. 365a +1.66p-rM  + 0.03=  1 
-i-0. 132a +  1.71p-r  W— 0.32=  1 
-0.860a-^l.8%i  +  M  +  0.30=  1 
-r0.668a-<rl.9e^  +  M-i-0.3S=  1 

-r5.50a    -  2.16p-f-M  +  X76=  0.0a 


yormal  equation$. 

[-  12.26;a-f  0.15p  +  8.51  M  +  5.73=0 
+  (1. 15a  [+ 44.14JP  +  0.11  M  — 1.06=0 
+     8.51a    +   U.llp   f  +  21.10]  M  + 1.16=0 

liesultit. 


w= 
p- 

a 


+  0.184 

=  +  0.028 

—  0.506 
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Table  19. — Time  del ermi nation ^  SauU  Ste,  Maries  Mick.j  August  i?,  1893. 

fProf.  Asaph  Hall,  jr.,  observer.] 


Star. 


CI. 


•  rra.  Min E 

•  Urs.  Min W 

i}Ophiuchi TT 

vliercnlis "W 

/JDraconis '  \V 

I  S4;rpentiH '.  "W 

iHcrculis '  W 

^llrrculia '  W 

I 

Y  Draronis '  E 

72  0pliiuchi '  E 

M  Sugittirii '  E 

iSerpontis E 

xDracouis E 

a  Lyra; E 

61  n.  Ccph.L.C...  E 

51H.  Ceph.L.C...  W 

irrs.Min W 

AVrt«.  Miu E 

P  Aquila* K 

0AquiIa* E 

o«Se<|.Cygni ;  E 

o»('apricor !  E 

YCypui E 

tfCepbei E 

aCyinii ^y 

fCephei W 

rCypni ■  W 

y  Aqiiarii i  "W 

«  Equulci '  W 

in.  Drac.  L.  C...'  \V 

lU.  Drac.  L.C...  E 


5  ^ 

l^  o 

b. 

:          C.        • 

Jib.  :  (c.+  i 

abn.). 

1 

.4  a. 

Up. 
9. 

Clock 
of  tn 

_  . 

time 
»usit 
t. 

Klffbt  as. 

ceDUOIl=a. 

Clock 
correc- 
tion 

A*. 

8. 

(CO.— 

ob.). 

1 

1          i 

*.    '      «. 

9. 

A.  fH.     9. 

9 

1       3+0. 14  -rO.  81  -r   1.31 

^.  1.24— 0.04»16 

56 

47.2    16  56  58.57 

+8.0 

+  .24 

4"  .  0  12'  .  0  72 1.51 

i    1. 24^0. 04 
-  0. 26  —0.  04 

16 
17 

56 
04 

50.1 
08.49 

7    -0.09  ,  0.05—  0.28 

17  04  16.78 
17  11  2L1« 

+8.82 

+  .18 

7     0.00-0.01—0.34 

—  0.06—0.04 

17 

11 

12.49 

+ai2 

—.12 

7;_0. 07  -  0. 12       0. 44 

_.  0.05'— 0.  OS  17 

27 

54.41 

17  28  02.891 

+9.02 

—.02 

2     0. 04—0.  02       0.  28 

—  0.26— o.oa 

17 

31 

21.84^17  31  30.04! 

+8.79 

+  .10 

7—0.03.     0.04—  0.30 

0.00'— 0.03117  36  20.41^ 

17  36  28.721 

48. 70 

4.26 

7—0.01—0.01-  0.31 

-  0.10 

—0.03 

17 

42 

09. 81 17  42  18. 37!  4  9. 01 

1 

-.01 

7_0.06— 0.10  i    0.39 

r  0.08 

—0. 03 

17 

53 

59.0117  54  09.35 

+9.40 

-.33 

7:_0.08,— 0.00;4    0.25 
7,     0.08     0.031-H  0.26 

—  0. 35:-0.  02 

18 

02 

10.0218  02  18.91 

+9.07 

-.07 

—  0.57—0.02:18 

07 

16.  Oil  18  07  24.65 

+9.00 

.00 

7'_0. 08 -0.  05:  t-  0.25 

—  0. 44  —0.  02 

18 

15 

40.1418  15  48.84 

+8.96 

f.04 

7 -0.  C9 -<).  28  f  0.82 

-i    0.86-0.02 

18 

22 

51.1818  23  01.59 

+9.03 

-.01 

7  -0. 10—0. 13  -r  0. 31 

■  1 

0. 10  —0. 01 

18 

33 

1L7618  33  21.18 

+9.36 

—.35 

3  — 0.  lo' f  1. 39  —  4. 16 

-  8. 61  —0. 01 

18 

50 

15.6     6  SO   13.05 

48.8 

4  .02 

4 0  04:  ..  0.  53  -4    4.  74 

8.61     0.0118 
^33.72  t  0.01  19 

50 

30 

07.6 
13.8 

i 

4—0.05—:.  98 -16. 77 

1 

!l9  30  37.10 

+8.3 

4s02 

3  _0.  06  —2. 27   ;  15. 20 

.  33.72-0.0119 

29 

42.2    

• 

7  -,  0. 02  :  0. 01   ;   0, 25 

1 
—  0.58  T  0.01  19 

49 

1 
57.61  19  60  06.11 

+  8.81 

+  .19 

7  -,  0. 01   ,  0. 01  r  0. 21 

—  0.66i  i0.02  20 
0.00!-hO.  02120 

05 

41. 17  20  05  49.  82 

+9.04 

—.04 

7  :0.01  tO.Ol  {    0.361 

10 

08.60  20  10  18.20 

+9.22 

-.19 

7  ,  0.  01    •  0. 01  }    0. 25 

-  0.79:  f  0.02120 

12 

01.58  20  12  10.11 

+  9.04 

-.04 

7-4  0.01   ,  0.01  4-  0.32 

-  0.13. +0.02120 

18 

16. 52  20  18  25. 78 

+9.04 

-.04 

7     0.00-,  0.01   i-  0.53 

1            1 

-^-  0.54  4  0.03  20 

1 

27 

39.85  20  27  49.76 

1 

+8.80 

4.13 

7  ,  0.  02   .  0. 03  —  0. 38 

—  0.03+0.03  20 

37 

40.95  20  37  49.55 

48.95 

+  .06 

7  -0. 02  -0. 05  —  0. 57 

1 

i    0.  48  i  0. 03 

20 

43 

01.07  20  43  09.40 

1 

+  8.44 

+  .89 

7-0.09—0.12-  0.36 

-  0.12  1  0.03 

20 

53 

05.08  20  53  13.66 

+  9.06 

-.05 

7—0. 12— 0.06—  0.28 

-  0.78+0.04 

21 

03 

40.87  21   03  49.00 

+  9.21 

-.21 

7—0.14- 0.10—  0.27 

1             1 

—  0. 60  4  0. 04 

1 

21 

10 

23.22  21   10  31.28 

« 

+8.99 

+  .01 

3—0.16  r  1.15  i    2.45 

-  4.93+0.C4 

21 

21 

40.  2  1  0  21   46. 88 

48.0 

4.24 

4 0  29   .  1  27  —  2  25 

—  4.  93  4  0.  04 

21 

21 

44.8 

1 

1 

Clock com-ct ion  at  19.2  honrM:  Clo<k  timo,   •  9«.004:  hourly  rat*'.  4  0.020. 

CoUimation  =  c,  damj}  Kant, 

9. 

«  TTrs.  Min +0.191 

51  H.  Ceph.  L.C {  0.216 

A  Urs.  Min fO.288 

lH.Drr.c  L.C 10.335 

Mfan +  0.257 

1—0.288 

Azimuth <  —0. 579 

(—0.896 
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Taiile  20. — Ohserraiion  iquatiom*,  Sault  Sfc.  Marie,  Mich.,  Juffust  IS,  189S, 

I  Kiiucli.  19.2  LoiiFH,  clock  time.    M  =  f    0.00   i-  69,] 


4.31a   — 2.23p  i  «« -0.25-:c0.06         — 37.C5  a  "  ;  0.33p  4  M  —  33.0-=.»0.001 


0.916a  —  2.  lip -4- 6«;- 0.48 
0.20Sa  —  2.00p  1-60  —  0.02- 
0.168a   —  1.71p  f  ««  — 0.  04 
0.9Ua   -1.66p-rW  |  0.  50: 
0.011a   ~-l,57p\  69  rO.  33: 
0.363a  —  1.48p-i-6«  -0. 12 


♦- 


0. 140a'  — 1.28pi-««  — 0.45  = 

0.610a' 

0.091a' 

0.76la' 

1. 4S2a ' 

0. 174a ' 


69 
r69 


1.15p 
- 1.  06p 

•  0.92p  i  69  . 

-0.  80p  \  65  —  0.87 

-0.  63p  :-60  — 0.24 


0.30: 
0.59: 

r  0.  50 


1 

1 

0.65 

0.57 

0.75 

1 

0.67 

1 

1 

1 

0.23 

1 


:    0.651a"  ;-0.65p-r  6«-r  0.76=  1 

:-   0.7J9O"  :  0.92p  j-WH-O.  60=  1 

—  0.002a"  i  0.90pM  60— 0.  24=  0.74 
i-   0.884a"  .1.02p  i-6«-!- 0.73=  1 

i-   0.146a"  i-1.13p -j- 60  i- 0.07=  1 

—  0.604a"  ,i.28p  1-60—0.37=  0,45 

-f    0.039a"  :  1.45p;  60  f  0.05=  1 

—  0.538a"  rl.54p -I- 60-1-0.05—  0.48 

-f   0.132a"  I  1.71pr- 60 -i- 0.04=  1 

r   0.860a"  rl.88p  r  60-}  0.63=  1 

:-   0.668a"  tl.99p -i- 60 -i  0.67=  1 


-H    14. 88a '  —  0. 3.^  i  69  :  8.  80 


0.007     ' 


5.50a   "  :  2.18p  ?- 60  !  5.93-    0.00 


[  f  2.<W]« 


—  2. 9Ta 
^  1. 63a 


Xormal  eqitationti. 

—  2.97p    -f   1.63  60+0.81=0 

I  i  4.02Ja'  —  2.2lp    +2.20  60-1-2.30=0 

[f-6.53Ja  '      r   5.37p    +   3.89  60  |- 6.73  =  0 

-2.21  a'    r6.37a  "   t+40.20lp  +   0.70  60  1-1.87  =  0 

i  2.20a'    ;  3.89a   "      1    0.  70  pi  j- 19. 67]  60 -|- 5.12=0 


Ji  faults. 


19    " 

P 
a" 

a  ' 

a    ■■ 


8. 

,  0.004 
-  ,0.020 
-—0.896 

—  0.  579 
^—0.288 
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T.uii.y.  n.—  Time  deU-riHin„lion,  Ann  Arbor,  mdi.,  Jii/j  10,  ISS.'J. 
[l-rot.  Aaaph  Hull,  jr..  ulurmr.I 


fiVi> 


.,  Rof. 


^Vr,.Mln.... 

!/^IS.::::;:|  E 

'■Bodlis D 

vLibrw   1  D 

■  SrrpMiliii I  1) 

•""■•""• [  ° 

S'Soorpii ' 

lOl.biiirhi ]) 

tJI.t,ii11» I. 

B  II.TI'UII. II 

>  Ili-n 


oii'ereuii;:::::'.:! 

AA'<|iiilu' 

JAnnLW 

;Sa:::;:::::: 

fis. 

;1SS:;::::::, 

iSElS:;:::::: 

.1  1> 


4|  — O.M    +0.M 
ai  -0. 2S   + 


(H  .  U.IUI  ^u, la.  — U.VI.+U. 


lours:  ChronmiicIEr  time. 
CollimalidK^c,  Til.  I 


a.n  14  SI  o4,e»— S2.; 

^.M  j 

e.85   IS  II  ia.«3'~£2,f 

11.02'  )5  20  57.5e— M.3 

7!u  isaouiis— ssif 

il.fIB    IS  SDUI.m— 52.1 


la  3s  ifi-w— S2.S7  - 

la  ST  OS.  M  — S2. 78  -[ 

18  07  lO.ZI-M.SlI  - 

la  10  10.73— 5"  in  - 


M)  3S.U— 92.80.  —.02 
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Table  22. — Observation  equations f  Ann  Arbor,  Mich.,  Jnljf  IC,  1S03. 

[EiMK-h,  17.5  hoars,     A<=  —52.00  4- «*.l 

p.  !  p. 

—  2.01a— 2.08^  + Wt- 1.07  =  w  0.165        j  —  11.82a  +  0.60p  +  W  +  0.80=  »a  01 


+  0. 79a 

—  1.  6:{a 
+  0.  OJa 
+  (».  8«a 
4-  0.  ">8/i 

;  o.71« 

0.04a 

-  0.  72a 

—  0.11a 
T  0.  :wa 

—  0.  01(1 

t  0. 07a 


o 

—  2. 

-1 


18p 
i)€p 
():<p 
87  > 


—  1 . 78^ 


4-M  4-0.78 

-r  ««  +  0.  71 

■  «d   .  0. 82: 

-;    ad- "-0.70: 

•    *«-t-0.  77: 

-M    rO.73: 


l.r.:ip   .-W-rO.67: 
1..17p  ;  he  -r  0.70: 
1.24 J      ad-  0.83: 
l.(>:»o  :  6d  -0.B7 
I.OO3   •   a^  rO.  00 
U.  60p  1-  be  r  0. 64 


1 

0.24 

1 

1 

1 

1 

1 

1 

0.74 

1 

1 

1 


—  4. 74o  —  0.  58p  r^  -\-  1.  37  —    0.  052 


+  0. 38a  -  0. 80p -I- 60  +  0. 47  =  0.96 

—  1. 70<i  r  0. 87p  +  60  +  0. 08=  0. 223 
+  QAVia  ^-1.04p-f  60  +  0.43^  1 

+  0.40a-  1.17p +  «»-}- 0.48=-  1 

—  0.04a -1-1. 35p-ra»i- 0.57=  1 
-f  0.74a    -1.49p-rW -t- 0.38=  1 

+  0.64a  -  1.82pH- 6fl-r  0.36=  1 

—  0. 20a  -  1.  l>:ip  t  f^  -T-  0. 55  =  0. 07 

—  0. 21a  •  2.  05p  -i  M  -.  0. 48  -.-  (i.  00 

—  O.Wia  "2. 17p--a*-.  0.42=  1 
H-  0.5fta-^2.24p-ra»-,-0.2«=  1 
f  0. 59a    -  2. 1*2^ -f  a»  +  0. 28  =  1 

—  2. 63.1  -i-  2. 60p  +  a«  + 1. 01  =  0. 115 


Xormal  equations. 

I,11.06]a  —  3.18p  +  6.17  69-^  2.86  =  0 
—  3.18a  [J- 63.  00 ]p— 0.66  ««—  5.91  =  0 
-t    6. 17a     —  0. 56p  [  -|-  21. 87]  6$+  12. 90  =  0 

Kesults. 


6e^- 

p 

a- 


M. 

—  0.  619 

4-0.094 

^  +  0. 113 


APPENDIX  D  D  D — NORTHERN  AND  NORTIIWESTIiEN  LAKE3. 
Tarlk  23.— rime  OelermfTiatUni,  Jim  Arbor,  ifieh.,  Julg  IS,  lft9S. 
lerol.  AMph  H«ll,  Jr.,  ob»erTBr.  ■ 


f  HrrrnJL  . 
vU>'n:llll(.. 


t  (.>phBl 


j.^  1 «,.  pmS'si;*;, " 


— O.OS-O. 
+0.02     .. 


:!75J  -0.M 


12+O.W 
O.IK  +0.02+0. 

a  20  -0.  "■    - 


J  „    , 

A   ™     . 

U4LU 

Iflaei5.»8- 

8S7«.fe 

41  *2.Ki 
S2  M. " 
01  13. 

10  20  49. 


inter  correctioD  >(  17  .S  houra 


e  10  10.73— ao.* 
)'  18  33!i!4)— 3o!» 

00  3t.  BB  — 3a!  & 

si  18  20  06.7^— 38.81 
2  1B2T03.«7|-3«.T1 
b'  19  33  3S.8&— 36,8: 
ll  11  41  40.32|-3«,TI 
9    10  4S3«.aO^-3«.S! 

2|  iesoos,»7l— 3«.8I 
t!  20  12  33.07— n. sol  + 


B,  — afr.SMi  hourly  ™t«,  +0>.iaTi  aiimntii. 
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Tahle  24. — OhservalioH  equations,  Ann  Arbor,  Mich,,  Jnlg  IS,  189S, 

[ Epoch,  17.5  honrH.  chronometer  time.    At  =  —  36. 00  +  8^.] 


—  2.  Ola  —  2.  flSp  ,-  «^  -:■  1.  -8  - 
.2.33p  I  ifl  1-1. 12: 

-2. 18p    ;-  «tf-}-0.93: 
2.  OCp    :-««    *    1.08: 

-2.  cap  rfi^  t-1.  06: 
-1.87p-j-£«-i-1.10: 
■1.78p   i  «e-i-  1.14: 


- 1?  0.19 


4  0.79a. 

-l.Caa 

-1  0. 02a 

I-  0. 86a 

I  0. 58a 

I  0.71a 

H  0. 94o- 
-j  0.72rt 

—  0.  llrt 
H  0.  38a 

—  O.Ola 
-I-  0. 07a  - 


1.53p-t-6fl-r  1.06 
1.37p-|  M-i  1.04 
1.24p  •-««  I  1. 11 
1.  OOp  r  W  f- 1.  02 
- 1.  OOp  +  6B  +  0.  97 
0.  8flp  :    fie  -r  0.  91 


■--.    0 


.24 
.93 


.74 


—  4. 74a  —  0.  58p  r  ««  -  1.  44  =    0. 052 


— 11. 82a  +  0. 60p  +  Se  +  2. 51  =  V  0. 000 


+ 

+ 


4- 


0. 38a  f  0. 80^  +  M  +  0.  75: 
1. 70a  i-  0. 87p  +  M  +  0.  92 : 
0. 08a  i- 1 .  04p  +  ^^  +  0.  67 : 
0. 40a  -f- 1. 17p  +  M  +  0.  60^ 
0.04a  rl-35p  + <tf  + 0.73: 
0. 74a  -i- 1. 49p  -}•  M  -h  0. 63: 


0. 64a  -I- 
0.26a-f 
0.21a-r 

0.  Ofia  -r 

0. 56a  -\- 
0.59a 


I- 


1. 82p  +  M -h  0. 61 : 
1. 93p  -f  M  -i-  0. 51 : 
2. 05p -{- 80 -r  0.  57 
2. 17p  +  MH  0.50: 
2.24p  +  M-f-0.53: 
2.32p  +  <^  +  0.50: 


1 

0.223 

1 

1 

1 

1 

1 

0.67 

0.60 

1 

1 

1 


—  2.63a  r2.60p+M  +  l'10=:    0.128 


Normal  equations. 


[-rll.02]a—  2.97p  16.07  6»  f-  5.20=^0 
—  2.97a  [H-62.97]p  -0.13  69—  7.09=0 
-H   0.07a    —  0.13p  [  r21.86)W  +  18.48  =  0 


RvitHlts, 


8. 

{9  =  — 0.854 
p  =  — 0.127 
a= -1:0. 032 
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~ime  drJermiHalion,  Ann  Arbor,  .Vkh.,  Jalg  IS,  1S93. 


n  Opiiiuohl. 
*  Hi'rcDlli . 


TJopblugbl... 


at:t,^iA'.'.'.'.'. 

jSSi:: 

vCygni... 
1  H.  Dnc.  L. ' 


' 

... 

:a. 

! 

tortime" 
of  transit 

^KghtB.^  ci^™:^^^ 

,_  'f  ,^ 

A,  m.     I,      k.  M.     I.   '     >.          t. 

-o",l2 

-o','w  -\.«i 

l«S7  28.02i  10  67  02,  IB -21. 2i   +,01 

* 

+0.13 

t0.e8   -1.M 

-0.20-0.30 

+O.UB 

,-0.01  -0.SO 

-:0.01'-0.28 

17  01  11.81  17  M  18.sa'~M.30;  +.10 

tO.OS 

;  0.02'  -0.21 

(.0. 01 -0.27 

1T111B.1B1  17  11!1,K!-2(,1S'  -.01 

as 

17  2»  28. 07]  17  28  03, 13  —21, 12  -.  OC 

-IJoitiftM  ^;o4io:i!i 

IT  31  M,77   17  3130,18-21-22  +.D2 

17  38  S3.T7  17  88  29,13—21.18  —.02 

u 

+o!o; 

+o!o2  — o.a;  -o!oi'— o!2( 

17  12  13,18  J7«  18, flr-21, 15  -.05 

11 

+4>.0' 

[lioi  -olio'  Toioz'-oiiB 

1H02  13:m!  18  02  1B:01— 2l!21i  ~!oi 

To.u: 

I)  on  -0.20   ;0.oi-o.u 

18  07«,2O  18  07  21,72-21,18  -,02 

■  11.01    — O.lfl,   -1-0,  03'— 0. 12 

18  IS  13.19  ]g  15  18.02'— 21.30   +.10 

+h;oi    u.oa,  -o.w,  —0.07—0.10 

IS  33  2T,  83'  18  23  02,  7U 

» 

■iM<    0.00  -o,2Si     o.oo:-o.oB 

18  33  15.85 

18  33  21,10 

-3i:i2  -'.m 

i 

-0.07   ,0.90     iS.Bl!    :0.6§— 0.01 

18  50  22  30 

a  53  U5.20 

-22-81    -,13 

2+fl.(l7-0,W    -rS.Bl    -0.8S|-0-U* 

18  SO  2i:  le 

■  i 

a  i-0.oi  i  0,17-10.60;  -1.7S' 10.05 

10  31  27,  05 

19  3U  5110 

-22.ff2|-,0S 

ll'-f0.01  (-0.01: -0.11 

-21.2s;    1,05 

20  08  13!  01 

20  OS  19,  si 

-21.28   +.08 

iitoioil+olos  Io.B^ 

20  10  12.5: 

20  10  18,  IB 

o,.i0.oi!+o.oi 

—0.21 

■X  12  09,  9: 

l2i:«|  -iol 

-21.161 -.05 

11^  -oioij+olos 

loit 

-o:oai-ho.ia 

20  28  14:38 

20  27  io;a; 

-24  311  4,00 

—21.  ISi  -,  04 

1    i-oioj,  ioid 

-iv 

-n:oi:^o:2. 

2013  o»:  3. 

-21.28  +.0* 

20  50  02.38-24,10   -,01 

-OisS       0.00-^0.23    I0  53  37.5fl 

20  53  13,38 

1    +0.  02;  1  0.  01 

-0.»   40.W-+0.2e,  210112-Bl 

2103  18.7: 

-21,21,  +.01 

5-0.09   (0.37!    i  1.331   +0.25  (-0.30   21  12  08.31 

9  21  «.5e 

-21.01    -.61 

.0.09-0.37     ,1.33.  +0.26|+0.30l21MO».«. 

Vollimatiott  ^  c. 
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Table  26. — Observation  equations^  Ann  Arbor,  Mick.,  J»ljf  19,  XS9S. 
[Epoch,  10.2  hoars,  ehrononifrter  time.    A<  =  —  24. 00  +  M.] 


—  4. 74a  —2.2Zp  +  M  +0. 75=  wO.  049 

-f  0.87Da  — 2.09p-f  W  +  0.54=  0.90 

-f  0.117O  — 1.97p4-««  +  0.45=  1 

—  0.287O  — l.B9p  +  6tf +0.36=  0.65 
+  0.876O  — 1.64p  +  i«  +  0.40=  1 

—  0.  UOSa  —  1. 57p  -f  «fl  -f  0. 39  =  0. 75 
+  0.283a-  1  46p-f- W-f  0.36=  1 

—  0.  2r)7rt  —  1. 27p  +  £9  -H  0. 35=  0.  67 
H-  0.548rt  — 1.12p+6»  +  0.34=  1 

+  0. 958a -l.Wpi-M  + 0.28=  1 

-H  0.711a  — U.OOp-fM +  0.39=  1 

—  1. 70(»a  — 0. 77p  +  «»  +  0. 31  =  0. 23 
+  0.060a  — 0.61p  +  W +  0.20=  0.97 

+  15.870a  — 0.33p+ W  — 2.03—  0.006 


--10.58a   +0.34p+M+0.33=v0.0006 


+ 

+ 

+ 


0. 593a  -r  0. 67p  +  M  +  0.  IS  = 
0. 688a  +  0. 93p  +  M  +  0. 12 = 
0. 105a  +  1.  Olp  -^  M  -I-  0.  07= 
0. 842a  +  1. 04p  +  £0  +  0. 01  = 
0. 054a  +  1.  Up  +  M—0. 00= 
0. 756a  + 1. 30p  +  M  +  0.  If  =: 


+ 
+ 
+ 


0.064a-t- 
0.686a-r 
0. 28(hi  t 
0.  U35a  ^ 
0. 827a  M- 


1.47p  +  M— 0.04: 
1.56p+M  +  0.0e: 
l.«7p+M— 0.05: 
1.73p  +  W— 0.06: 
l.OOp  +  M  — O.OB: 


0. 610a  +  2.  Olp  +  M—  0. 09  = 


1 

1 

0.74 

0.90 

1 

0.46 

1 

0.48 

1 

1 

1 

1 


-t-  5.81a   -I-2.20P  +  M  — 0.64=  0.069 


y^otmal  equaUoHn, 

[  +11. 701a  +  0.17p  -r  6.95  M +0.91  =  0 
+  0.17O  [+43.87JP  -  0.40  «»- 5.84=0 
+  6.95a    +  0.40p    [+ 20.94]M  +  3.  88.--0 

liesulls. 


s. 
=  —  0.  201 
=  -^  0. 136 
-.  +  0.043 
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Table  27.— Z1m«  detenaiuatioit,  A*n  Arbor,  Mich.,  Jvls  SO,  189S. 

[Prof.  AHpih  H«ll,  Jr.,  otwerrw.l 


iTTrs.  Mln 

(UnL.  Mln 

■  OphlacU 

B&crcDli*.... 

.Hcwoulifl. .".'-.'; 

nopblatbi'.'.'.'.'. 
^Saglltuii,... 

i|S»rpentlB 

X  DracoDii 

GlH.Ceph.I..C. 
StH.Cep>i.L.G. 

S  AqullB 

«Aqu«» 

O'Biiq.Uyglit... 
■■CflpriooTiil---- 

iSiS:::::::: 

■  Cygni 

nCephel 

33TDlp«oiiln  ■■■ 

lE.Driiu.L.C  . 
lH.I>rac.L.C  . 


17  M  IS.  K 

IT  2)1  n!  11 
IT  31  30.  W 


30  10 

30  27  it.  S2 
2D  3T  M.IS 

20  GO  02. 3T 

20  B3  la.  r- 

21  03  «. 


Chroi 


at  18.2  bours:  Chnmometor  time.  — 21.1«5i  boarly  n 
Co(IimaifOn=<!. 


Mauk— 0. 188 
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Tablk  2^. — OhsertaiiOH  (-quationSf  Ann  Arbor,  Mick,,  Jnljf  30,  189S, 

[  EikkIi.  19.2  faonni  chronometer  time.    ^t  =  ~21.00  -i-  M.] 


-  4.74a   -2.22p  r  6B  -  U. 68=  r  0.052 

.    O.879a-2.09p^M~-0.:il=  1 

.    0. 117a- l.STp-rM- 0.34=  1 

-  0. 2^7a  -  1.  «9p  -  «fl  -  0.  20  =  0. 65 
0.  K7<ia  - 1.  64p  -  M  -  0.  23  -  1 

-  (».  Ott'ia  —  1. 57p  -  M  .  0. 24  =  0.  75 

•  0. 2Ma  —  1.  4«<»      M  -  0. 21  =  1 

-  0.  2ri7a  -  1.  27p  ^  «f»  -  0.  26  =  0. 67 

•  0.  548a  —  1.  rjp  r  5tf  -  0. 27  =  1 
.  0.  ii.'.fir!  —  1 .  04p  -  60  -1  0.  27  -  1 
.     0.711«  — 0.  JlOp  -  £«  •  0.31=  1 

-  1 .  7<K)a  —  0.  77p  -  &B  -  0.  28  =  0. 23 
n.  OMi»a  — 0. 61p    -  60  •  0. 17--=  1 

.   ir>.  >'7  rt  — «.  3:^)  .  W  — 0.  63=  0.005 


0. 593a -:- 0. 67p  +  M  +  0. 14=  V  r 
0.688a  ^0.03p  +  M4- 0.10=    1 
0. 105a  T  1.  Olp  +  M  +  0. 08= 
0.842a-r  1.04p  + M  +  0.07  = 
0. 054a  +  1. 14p  +  M  4-  0. 10= 
0.756a  +  1.3Qp  +  M  +  0.13  = 


0.74 
0.93 
1 
0.45 


-0.064a  r].47p-f  M  + 0.06=  1 

-0.6d0a-l.56p-i.M-r  0.11=  0.48 

-0.286a  ~].67p-fM      0.00=  1 

-r0.035a-r  1. 73p -f  W -f  0. 01  =  1 

-i  0.827a  ^1.90p-|-W  — 0.11=  1 

T  0.610a-2.01p4-M— 0.04=  1 

r5.81  a  -2.20p-r2«  +  0.26=  0.062 


Xonnal  equations. 


(  r  11.41]a 
\-    0.2r»al 
*■   6.98  a 


0.23p  6.98  M-r  0.87  =  0 
;  43.97 Jp  -  0.38  £0— 3.48  =  0 
•    0.38p[-  21.01] M^r 8.27=0 


Results, 


w= 
p— 


9, 

—  0.165 

,  0. 080 

+  0.023 


i 
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Tablk  29.— Time  determination,  Ann  Arbor,  Mich.,Juli^  2(],  1S93. 

[Prof.  Asaph  Hall,  jr.,  observer.] 


Star. 


(  Ur«.  Mill. 
(  t'rs.  Min. 


•2     1 


V. 


« 

0) 

u 

■^4 

b. 

f*-k 

c 

Bb. 


C. 
(c.  + 
abn.). 


I 


T)()phiuchi 
n  HermiliH. 
P  l)racoui.s 

(  StTIMJOtiS 

I  Herculis 


Ref. 
Dir. 

D 
I) 
D 
1) 
1) 


3 


0.00 
O.HO 


11+0.03 
11  r0.04 
1114-0.04 
11  +0.04 


0.00,  —1.49 
0.  OO!  —1.49 


^0.02    —0.21    —0.72 


^0.04!  —0.25 
1-0.061  —0.33 
+0.02i  —0.21 


Aa. 


t. 

+  3.90 
+3.90 


I  Chronome- 

Jip.  I  ter  time  of 

,  transit  —  t. 


Right  as- 
cenHion=:« 


i.     I  h.  in.    8. 
—0.30:  16  57  02.  a3 


—0.30 
-0.28 


16  57  02. 83 

17  04  22.  79 


17  04  16.93 
—0.10—0.26    17  11  26.63    17  11  21.43 
t-0.24— 0.22]  17  28  08.09    17  28  03.30 
-0.  72,-0.  2Z  17  31  35.  96,  17  31  30. 18 


h.   fn.     a. 
18  57  01. 23 


11  I  0.  04,  \  0.  05!  —0.  291  |  0.  08'-  0.  21 1  17  36  33.  92'  17  36  29.  03 


^Herculis 1)  :  11  f  0.04  0.04  —0.23  —0.23 


yDraconis. 
72  Ophiuchi 
fjL  Sagittarii 
ij  S«*rpeiitis 
X  Drat'oni.s. 
aLyrae 


5111.  Ceph.L.  C. 


1) 
D 
D 
D 
D 
I) 

D 


—0.33 
—0.21 


+  0.21 
—0.46 


—0.  22   —0.  79 


8  +0.04  f  0.06 
11  r0.04  r0.03 
11  +0.04  ,0.02 
ir  HO.04'  ;  0.03 
11  r0.04  fO.  12  — 0.6«:  i  1.40 
11  r  0.04 +0.05    —0.26,  —0.07, 


-0. 19  17  42  23.  74  17  42  18. 56 

I  I 

—0. 171  17  54  14.  49,  17  64  09.  70 

-0.15,  18  02  24.45  18  02  19.02 

—0.14!  18  07  30.46:  18  07  24.72 

-0.  20!  —0.  58  —0. 12!  18  15  ,')4.  61  18  15  48.  92 


5  i  0.  04 


^  Aquilie [     1) 

tf  AqiiiliB ,     I) 

o' Seq.  Cj'gni I     D 


i 


Cygni ,     1) 

Cephei D 


a  Cypni D 


11 
11 
8+0.05 

11  -5  0.05 
11   r0.05 


-0.10 
-0.08 


-0.58     h 4. 16  -13.  07 —0.  04 


i0.05  f0.04 
0.05  +0.03 


17  ( Vphei 
32  VulpeoulR' 

i/  t'y^xin 

V  A(|iiarii  . . . 
a  Kqiiiilei  . . . 


1  H. 
1  U. 


Drac.  L.  C 
Drao.  L.  C 


1) 
1) 
D 
1) 
D 

Ref. 
Dir. 


6 
11 
11 
11 
11 
U 

5' 
5 


f  0.  05 
,0.05 


0.07 


—0.20  —0.49, +  0.09 
—0.  20'  —0.  57  i-0. 12 
—0.291  —0.091+0.13 


18  23  06.  33   18  23  02. 44 
18  33  26.  38   18  33  21.  34 


Chroii. 
correc- 
tion. 

ht. 


—3.71 


Vpv 

(CO.— 

ob.). 


20 


67 
.63 
.54 
.67 


+  .03 
—.01 
—.08 
+  .03 
.52'  —.10 
.571  —.07 


1.56  —.06 
1.65,  i-.Ol 
l.6ll  —.03 
1.82  +.18 
1.63  .00 
1.68    +.04 


18  50  16.66     6  50  07.* 09    —0.04'  —.37 


19  50  11.33 

20  05  55.  03 
20  10  22.  82 


0.06   —0.261  —0.04; +0.15   20  18  30.41 


0.10   —0.44:  -t-0.02^0. 17 


rO 

fO 
+  0 


05 
05 
05 
05 


0.00 
0.00 


0.07 
0.10 
0.05 
0.06 
0.03 
0.04 

0.00 
0.00 


—0.28 
—0.42 
—0.23 
—0.27 
-0.21 
—0.20 

+  1.42 
+  1.42 


+  0.  05;  t  0.20 
+  0.56+0.21 
— 0.241  i  0.22 
—0. 03  H  0. 23 
— 0.68'  <  0.25 
—0.50  +0.27 

—4.78+0.29 
-4.781+0.29 


20  27  54.  07 

I 

20  37  54. 12 
20  43  13. 74 
20  50  07. 25 
20  53  18.  IS 


19  50  06.06 

20  05  49.  75 
20  10  18. 22 

20  18  25.  76 
20  27  49.  84 

20  37  49.  51 
20  43  09. 42 
20  50  02.  44 
20  53  13. 46 


.721   +.08 

.66    +.02 

42j  — .  18 

56'  —.08 
68    +.03 


21  03  54. 
21  10  36. 


08 
17' 


21 
21 


03  48.82 
10  31. 10 


21  21  56. 12     9  21  46.  51 
21  21  65.13| 


1.65 
i.77| 
1.61 
1.68 
1.65, 

1.68; 


+  .01 
+  .09 
—.03 
+  .04 
+  .01 
+.04 


—6.54;  +.21 


Chninometer  correction  at  19.2  hours:  Chronometer  time, — 4.643;  hourly  rate,  +0.1^3;  azimuth, 
—0.822. 

Co1Umation  =  c. 


—  0.194 

—  0. 178 

Mean  —  0. 186 
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Table  30. — Observation  equationSf  Ann  ArhoTj  JficA.,  Julif  3ff,  189S, 


[£lK>ch,  19.2  hours,  dock  time,  ^f— —  4".()0  +  M.] 


+ 


+ 

+ 
+ 

+ 


4.74  a- 

0.879a 

0.117a. 

0. 2«7a 

0.876a 

0.095a 

0. 283a 

0. 257a 

0.548a 

0.958a- 

0.71la- 

1.700a- 

0.080a- 


P 
•  2.22p -f  M  — 3.  80  — vO.  045 

.2.09p +-M  +  1.  67=^  1 

-1.97p  +  M  f  0.  99-:=  1 

-1.69pH- 60  1-0.62=  0.65 

-1.64p  f«e+l.  61---=  1 

-1.67p  H«tf-f  0.  65--  0.76 

-1.46p  +  5«  r  0.99—  1 

■  1.27p  r-ae  i-0.  52  -  0.64 

-1.  12p-f  80  1-1.25-=  1. 

-1.04p  f-W-H.  54—  1. 

-O.OOp -|-«e-f  1.52—  1. 

■0.77p4-«tf  — 0.  67  .=  0.23  , 

-0.61p  +  W  '  0.  83  :=  1. 


+  15.87  a  — 0.33p4- W  f-9.15^:    0.006 


P 
+  0.593a +  0.67p  +  M  + 1.11=9  1 

-f  0.688a -f0.93p  +  M+ 1.11=    1 
'  "  '•«-  '  1.01p+M  +  0.88=    0.70 


+  0. 106a  + 


+  0.054a-M.14p-f  M-f  0.45=    1 
—  0.756a +  1.30P  +  M— 0.11=    0.45 


+  5. 81  a  -h  2. 30o  +  <•  +  6. 08=    0. 063 


Narmal  equations. 


[+9. 321a—  0.70p  +  6.17  W  + 11. 72=0 
— 0.70a[-f42.62|p  —  0.72  i0—  6.70=0 
+  6. 17  a—    0.72pr+19.90]W  +  17.»7=0 

Results, 


s. 
M  =  — 0.643 
p  =  + 0.133 
a=— 0. 


i 
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TxfiLnSl.—  TiMedeterMiiiatioH,  Ann  Arbor,  Miek.,  AiigtutS,  189S. 
{Vint  Lteut.  Ctaiirln  S.  Rlcli«,  obnemr.] 


ttln.Min 

■  Dn.Uin 

■lOpblaobl 

pDnconis 

T DmooxifH  .,... 

liOpbtuclil 

(iSWltUTll 

H  B.  CBph.  L.  C 
t  A(|tiila> 

«■'  Cunriconil.-. 

rCjtmi 

iCephel 

"Cjgni 

jCrplPi- 

fla  TlllpBDnllB  — 

■■CrKnl 

vAqnarii 

IB.  Drag.  L.C. 
1  H.  Urac.  L.  C 

CbTDDomatcr  « 


ll|^0.l«,+0.03  - 

lll-hU.M  -I  0.03  - 

lI|.|-ftOS4-0.07  - 

11+0.I»    h0.05  - 

ii'i-o.gi-,o.OT  - 


ll|+0,W-,-ft03  -0. 
lll+O.IB+O.OB    — 0. 


tji 


>«94.M,  IDMM.K  t 


.  ID  M  33.  U 

IT  03  H.«3 
I  17  10  GO.  -- 

il  IT  31  w!  la 


Dt  III.UU-'£.Oa    H 

2«  osios  T-m-it!  - 
31  so.iu-i-£2.a<i  . 

SS2B.Bt:-rZ!.1>l'  ~ 
a  lB.*5+2ilfi|  - 

H  09.49  f  22.  IG'  - 
OZ  1S.W|+Z3.01I 
I8IITZ«.«+Z2.  i: 


iiiS 

+ai.Bi 

— .oa 
-i.o» 

a  £0  10.09 

+"=• 

-.10 

lesooa.ij 
zo  ui  a.  ai 

20  10  18.2; 

s*  !T »:« 

+:iii 

20  4»  o»:*; 

is  si 

.t-zs.oz 
+23!  II 

+».0T 
+28.17 

+2i.ge 

9  3I««.IU 

-■» 

-.07 

-0.200 

Uean— 0. 150 
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Tablk  32. — Observation  equations,  Ann  Arbor^  Mich.,  August  6,  189S, 

[Epoch,  19.2,  chronometer  time.     ,\t—  i- 22.00+30.] 


—  4.74  a— 2.22p  hM-  4.72^u0.049 

-}-  0. 879a— 2. 09p  \-lB—  0. 94=  1 

f   0. 117a-1.97prM}-  0.12=  1 

—  0.287a— 1.69p+«tf—  0.40=  0.85 
■\-  0.876a— 1.64p+WH-  0.92=  1 

—  0. 095a— 1.  57p+W—  0. 14=  0. 75 
1    0. 283a— 1.  46p  }-W4-  0.18^--  1 

—  0.257(1— 1.27pfW-  0.36-  0.67 
T   «.548a— 1.  ]2p  r*»r  0.51=  1 

;    O.OS-^a— 1.  04p-r««+  0.8«-  1 

:    0.711a— O.OOpj  56*  T    0.64--  1 

—  1. 7»K)rt— 0.  77p  i  «fl—  1.  61r^:  U.  2;{ 
J-  0.  080  f— 0.61  p  i-fitf!-  0.  03r.-  1 

•  15.  H7  a -0.  :{tp    5»  r  14. 70  -  0.  <M»6 


+0. 593a+0. 67p+20+0. 50=r  1 
+0.688af0.93p+M+0.58=  1 
-1-0. 105oH-1.01p+W— 0.80=  0.74 
+0.842a+1.04p+M+0.72=  0.75 
+0.054ai-l.  14p+M-0.16=  1 
-0. 756a +1.30p+W— 0.82=  0.45 

-0. 064a-}- 1.47p+atf— 0.14=  1 
— 0.886a  ;-1.56p+«0— 0.67—  0.48 
HO.  2«6a  T  1.  67pH-W+0. 12=  1 
h0.035rti  1.73pf8tf— COOrr  1 
1  0.8270  4  l.90pl-M+0. 60=  1 
i  0.610a-i  2.01p  i-W-f0.47=   1 

,5.81  a  .2.20p-fM^5.43=  0.040 


Xormat  equations. 

[4ll.37Ja  -0.02p  .  6. 85  «tf-i-10.93=0 
—  0.02  a  (  i43.6SJp  ;  0.24  60—  1.62=0 
-h  6.85  a      1    0.24  p[  --20. 82]«tf  {-  5.02=0 

lies  nits. 


8. 

69=  ,  0.  093 
p=i  0.036 
a=— 1. 017 
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Arbor,  .tfieft.,  Augniil  7,  IS9.J. 


lutf  dilertaiaalioH,  . 
IflrsILEeat.  Chulei 


J     i     '^^' 


qOpblncbl ... 
wHeTculii.  . 

0  DniCDiii* . . . 
fSarpeutU.. 

1  HerouUii . . . 


vliraeonw.  . 
faOphiuchi.. 
^.MagltUirU.. 

JMerpentls.. . 


phel"! 


32  Voli . 

•■Cj-gnf. 


os{  -O.li 


!t 

ISM 

11 

17  37 

10 

1T« 

ue 

IS  01 

M 

IMM 

1" 

OS 

m 

ISM 

M27 

in 

•n  10 

it 

nil 

■i».K\  IT  28 
07,  iW  17  31 

4fi.  47  17  54 
5S.  72  IS  0-2 
01.  B2   19  07 


*■  !»i  ? 


25. 18  So  W 

2S.  W  211  37 

44,  Btl  20  43 

m!  a2  20  B:i 

2S.  7S  21  03 


25+24, 02 
or  1+23. 


43i  I  23. 93 

54!  +  2t.04! 


3374   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ABHT. 

Tablk  ^i. — OhHcrpation  equations ^  Ann  Arbor,  Mick,,  August  7,  1S9S. 

[K]ioi-1i,  10.2  hours,  chrononioter  time.     A<  =  +  24.00  +  M.} 


—  4.74  0-2.22P  4  M—  4.72  =r 0.049 


T- 

I 

T 
I- 


t 

+ 


0.  Hlda —2.  Oi)p  +  M  !-  1.0«--r  1 

O.llTa  — 1.97p  f  5e  f-  0.22=  1 

0.  2)*7a  —  1.  (»9p  ySe—  0.31=  0.85 

0. 87«5rt  —  1.  (Up  .  6#  H-  1. 05  =  0.  97 

0.  «;9r>ff  —  l.'Mp  \-6e—  0.05=  0.75 

0.2.'<{a  — 1.4«p  i-M-v  0.29—  1 

0.  2r.7a  —  1. 27p  f-M—  0.20=  0.66 

0.  rtiHii  —  1.  i2p  H  i0  .  0.  g:»  =  1 

0.9r>Sff  —  1.04P  i  6tfi  0.08=  1 

0. 711  a  —  0.  90p      69  J-  0.  79  -  1 

1.7(Klrt -0. 77p  i-W—  1.63=  0.23 

0.  0«()<r— 0.  lilp  -5^-+-  0.10=  1 


-I-  15.  87  a  --  t>.  3;ip  r  ^^^  +  15. 92  -=    0.  005 


—  0. 064a -f  1. 47p  +  W  —  0. 17  = 

—  0. 68Ho  H  1. 5fl^  +  W — 0. 71  = 
+  0. 286a  +  L  «7p  -f-  M  +  0. 12= 
+  0.0a5a  f  1.73p  +  M~O.0A::= 
+  0. 827a  +  1.  Mp  +  M  +  0. 97  = 
+  0. 610a  +  2.  Olp  +  M  +  0. 48— - 

+  5.81  a  +  2.20pH-M  +  5.88  = 


1 

0.48 

1 

1 

1 

1 

0.05S 


Xormal  equations, 

[4*11.37]a  -i-  0.06p  +6.82  M  + 11.27=0 
+  0.06a[+43.56]p  +  0.27  20—  2.95  =  0 
+   6.82  a   +   0.27p    [  +  20.76]M+    7.08  =  0 

JieHulta, 


M  =— 0.017 
p  =  +  0. 009 
a =—0.061 


APPENDIX  D  D  D— NORTHERN  AND  NORTHWESTERN  LAKES. 
Tabi.k  3o.—rime  delerninalioit,  .Jnn  Arbor,' Hieh.,  Aagmt  S,  1893. 
{V\nl  Lieut.  CbarlH  S.  Rlcta«.  obMrrer.] 


.ITrl^ulU 11           11   -0.<W   ,U,W 

ellnKoniK 1)         11     0,00  rO.OO 

ilItll-llllB 11          ll,0.ie+0.08 

fiUrrcullii U         lllu.OSrO.06 

7i(l]>hiuchi!!I"!![                11  %!«>  .o!w 

Msifiimrii 1            11  ^;|-;*-'0« 

C.                  '           jchruBome. 

^-.'^Sr 

— 'I'.OI     +4,02— o!2«'  te50*30.*fl3 
-1.01J    +4.92-0.28    10  50ZS.OO 

-0,14    -O.Sl'-0,25    17  03  53.02 
-Oiii   -O:  Olio!  19   17  31  05,2; 

-0.22'    +0.27'-0.1S'  17  53  43,40 

-oas  -liooHolis  looosoir 

,2,82— 18,4»'— 0,01'  10  49  57,01 

16M69'.'26+M.82'  +:o« 

17  04  10.83+26.071  +.03 
17  11  31.24+20.07    +.03 
17  28  03.01+20.12   —.02 
1T3l3O.08,-2a,O5    +,05 

17  42  18:43^20:15    -!  05 

18  02  WW+mw   X'°»l 
18  07  24,08 +28,18    -,P0 

i8  23oi:82t25:9«  :|::o7 

050  11,50+20.01'  -.07 

SlH.Ceph.I.,C..    Rer.        3-0.00+1,23 
a>('s|iricniiii....'    1)     '     U   h0.ia'.t0.02 

-0.14     -0.82+aO4    19  40  40.71 
-0.11    -0,72+0.08    20  05  24.4B 
-0.20   — O.IIt-0.11    20  09  52,07 
— «,14    -0,87+0.12    20  1144.8T 

-*i8  -o.obTo.i2  2oi7ao.«a 

20  10  18.22+20.30,  -.17 

■               '    n        I'oui'oo. 

-0  19    +0  Of' Pb.  15  20  37  23  34!  20  37  49  50^20  15'        n. 

—0.29    +0.71+0.18   20  42  42.781  20  43  U9,43+25.»9 
-0.15    -0.30+0.20   20  40  30.05    20  50  02.64+26.11 

ncfe".;::::  K    lliJlS'tSiS 

':SJ 

lH,T)r«,I..O,.    Hef.        5-0.O3;+al2 

-O.H   -0.63+0:24   21  10  05.73 

;o:9«  -b;o4+o;2«  21 21 25.0; 

21  10  31.25+26.03 
0  21  40.71+25.73 

4,07 
+  .09 

aiimatb',- 
CollitnalioA  ^c. 
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Tablk  'Ain.  — Observation  equations,  Ann  Arbor,  Mich,,  Augugt  S,'1S9S. 

[Epoch.  19.2  hours,  chronometor  tiioe.     A<=+26.00+M.] 

P      i  P 

_  4.  74tt   -2.  22pt6e—  4.48-rO.W9  !    +0.  593a +0.67^+30 +0.40=9 1 

i   +0.68«)a +0.03(9+39-1-0. 57=  1 
t^  0.879a— 2.09p+6fl-:-  1.09—    1  ,   +0. 105a +1.  Olp+M— 0.30=  0.71 

f  0.117a— 1.97pi-5flr  0.28=   1  +0.  842a  +  1.04p+M+0. 65=   1 

-  n.2><Ta-1.69p  rW— 0.22^  0.65  '  |-0. 054a + 1. 14p +3^—0.24=  1 

•  0.87«<i-1.64p  r-fi^f  1.05=  1     i  — 0.  756a  fl.  30p+ 89—1.01=  0.46 

—  0.095a-1.57p+W—  0.11=  0.75  | 

»  0.2H3«— 1.46pT-M  r  0.  31  -  1  — 0.064a  rl.47p-tM— 0.37=  1 

I  — 0.6d6a  -1.56P-.M— 0.88=  0.48 

-  1.257a— 1.27k.- 60—  O.lSir:  0.67  i  }-0.286a  t-1.67p+W— 0.01=  1 
+  0.  54Ha  -1. 12p  '59^  0.  61-  :  1  pO.  035a  rl.  73p  fM— 0.  26=  1 

,  O.U.'>Xrt— 1.04ph59.  0.  9(i=  1      ^0.827a  rl.90ptM+0.51=  1 
-f-  0.711a-0.9Up -59-:  0.80=  1    i  +0. 610a+2.01p-pW+0.38=  1 

—  ].7»:)rt  -0.  77p  ^69—  1.64=  0.23 

r  0.080a— U.  01p-r69  -  0.05-1      -5.81a  T-2.20p+«9+6.05=  0.052 

4- Lr,.  87a  — 0.  3:ip  .  69  15.  59^^  0.006  i 

Xormal  equations, 

[tll.65Ja-:  0.  24  p  -i  7.08  69+11.38=0 
\-  0.  24a  [  +  43.  91  ]p  -  0.  48  69—  4. 08=0 
-r,7.08a  -:-  0.48p  (  ;-  21.05169+  5.23=0 

JiesuliH. 

8. 

69— +0.008 
p=+0. 118 
a=-l.  030 
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TaIU-K  37.  — 'Hme  drlermination,  Attn  Arbor,  MicA.,  Jtiguat  ,1,  jS93. 

IFlrxt  Liiiiit.Cliarlea  S.RIch«.oburv«T.) 


•  Onhiiifbi 

.tfwri'Uli- 

^Uraooiii- 

ViiiT.iiiis ;"!" 

fi  llrn-nllA 

>I»rm'i.nia 

raOphiiii'hi 

,Ser|»-iitw 

xUraruui* 

»III.<>pl>.L.C  , 

M  ][.  iv],h.  L.  i: .. 

jA.jiillir 

•  AniiilB- 

.■S.'il.C.VCTl.... 

^ri-piHil"!'!.''! 

52  Vnl|^>.il». 

rA'.lilBrii!''.'.... 

->Ji""i'-i 

liMtriu-.t-.C... 
111.  It™-.!..  (.•... 


!l-0, 13  17*1  SO.  57   1 


il    oiool  — o!lI  — l!(iI,-o!«9  18  0957 


ii.Oiil    U.ODI 

;:s:-::i5 
"'i  "'I 


o.Wj   .a,:ii— 17.; 

0.00   -O.li'  —O.t 
O.IM  -o.ii  — 0.; 


TSj-iO.O»l|20  05K.3; 

II,  i-o.oii  20  oa  49.B 

»I.|.0.Or!2u  II  42.;: 

ftoe  io.ioi»i  17 ""  " 

O.Kt,  10.10.  20  S7 

O.I)t|-i-0.1>  20  3T!I. 
it.TB'lO.  14!20  4r  " 
.0.3lii-D.15'  2114! 
J).flt-iO.  1^  20  K 
U.  9*' -(0.171  21  « 


ew  11.02 -I-2S.S3  - 

] 

19S0  06.n;+2a.37  , 

»05  40.81-+M.21  ! 

20  10  1II.22'H'!8.S5  ' 

so  12  II).  10' i  28.^-'  - 

M.  M  ma-^7o,4as.:i8  - 

80   20  37  49.701+28.27  : 


2U  S0  02.5Y<-^3^    - 
2103  4&M'|-SS.^ 


Uenii— U.  tm 
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Tabl^  38. — Obaerration  equations,  Ann  Arbor,  Miok,,  August  9, 189S, 

[  Kptx'li,  19.2  liourn,  chronometer  time.    A<  =  +  28.00  +  M.] 


P 
—  4.74a   — 2.22p-rM—  4.9G=i>0.04fl 


1 


■f 

+ 


0.  87J>a 
0. llTrt 
0  2Hla- 
0.  87 «a 
0.  our>a  - 
0. 283a 

0. 237a 
0.  M8f» 
0.  95riu 
0.711a 
1.700a- 
0.08Ua- 


2.  OOp  -I-  M  ■{- 
l.!»7p  T  69 

•  l.lWp  i-  ^^  — 
l.G4p+^»  r 
l..'i7p  +  60- 

-1.46p-t-6tf  i 

1.27p  r6B- 

■  1.  12p  •  50  f 
-1.04p  r6B  r 

0.  90p  T-  6$  4- 

■  0.  77p  i-S9  — 
■0.61p  +  «fl  — 


0.88 
0.  (M) 
0.  52 : 
0.83 
0  34 
0.04 

0.45 
0  4:: 
0.88 
0.61 
1.92 
0.18 


1 

1 

0.G5 

1 

0.75 

0.97 

0.C7 

1 

1 

1 

0. 

1 


=    0.23 


0. 67p -^  M  +  0.  SSsvl 

0.93p  +  M  +  0.46=  1 

l.Olp  +  M— 0.53r=  0.71 

l.O4p  +  M  +  0.61=  1 

1.14p  +  M— 0.40=  1 

1.30p  +  M  — 1.20=:  0.45 

1.47p  +  M  — 0.68=  1 

1.56p  +  M~1.14=  0.48 

l.CTp  +  W— 0.17=  1 

1.73p  +  M-0.40=  1 

1.90p  +  M  +  O.6O=  1 

2.01p  +  W  +  0.22=  1 


+  0.&03a  + 
-t-0.e88a  + 
H-0.105a  + 
+  0.  g42a  + 
+  0. 054a  + 
—  0.75ea  + 
— 0.064a+ 
-0.686a+ 
-J-  0. 286a  -H 
+  0. 0:i5a  + 
-h  0. 827a  + 
+  0. 610a  + 

+  5.81a   -I  2.20p  +  M  +  S.70=    0.064 


+  15. 87a  —  0. 33p  +  66  f  16. 72  —    0. 006 


Xormal  equations, 

[  +  11. 721a    +   0.27  p     I    7.06  M  + 10.64  =  0 
-\-   0. 27a   [  +  4,3.  8«]  p  0. 53  W  —   3. 80  =  0 

+   7.06a      +    0.53   p[  !  21.02]  «•+    1.35  =  0 

lU'nults. 


p= 
a= 


9. 

-f  0.300 
-f  0.090 
—  1.091 
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Table  39. — Time  determination ^  Ann  ArhoVf  lArft.,  Auguttt  IS,  1S95. 

[First  Lieut.  Charles  S.  Rich('\  observer.] 


Star. 


If  Opbinchi 
irllerculis. 
0DraconiA. 
f  S«*ri»eutl8 
iHerrulis- 
/i&Herculis. 


yDraoonis 
72f)i»hinchi 
MSa^ittarii 
ifSerpt'iitis 
xDraconis. 
aLjra? 


51H.(Vhp.  L.  C. 
51 H.  Ceph.  L.  C. 


0Aqiiil2B 

9AquilaB 

o'S«Mi.  C'ygni 

a'Capricomi . 

yCvjrni 

*C«phei 


D 
D 
D 
D 
D 
D 

D 
D 
I) 
I) 
D 
D 

Ref. 
Dir. 

D 

D     I 
D 
1) 
D 


orvgni "D 

ijCVphei D 

32Vnlpeciil» D 

KAqunrii '    D 

aEquulei '     D 

in.  Drac.  L.  C.    Ref. 
IH.  I>ra<'.  L.  C.    Dir. 


«. 


Bh. 


9. 


I     C. 
'  (c.  4- 
:abn.). 


'Chron.I    ,— 


"  Chronoiue-  ^...„-.,     .— 

Ait        »«   Iter  time  of,  Right  an-  correc-,  •'P  » 
Ao.       ^p.  I     transit     ,  oension^a.   tion.  ,  (c®— 

I       =t. 


At    l*»b)- 


10 -f- 0.02 +0.01 
11  +0.02, +0.02 
11  +0.02+0.03 
8+0.02+0.01 
10+0.02+0.03 
11  +0.02+0.02 

i 
11+0.02  r0.03 

11  +0.02+0.02| 

11   r0.02  4-0.021 

11  +0.02  +0.02I 

11   f0.02  +0.96 


«.     I     «.      i    i.  h.  m,  «.    i    h.  m.  9.         M. 

—0. 14;  —0. 79—0.  21  17  03  43. 19   17  04  16.  78  -i-34.  721 

—0.17,  —0.10—0.20,  17  10  46.77   17  11  21.16  t-34.84i 

— 0.2.T    i  0.26—0.17  17  27  28.04,  17  28  02.89  r-34.96; 

—0. 14   —0.  79  —0. 17,  17  30  56.  61.  17  31  30. 04  +34.  52, 

—0.20,  +0.09—0.16,  17  35  54.05,  17  36  28.72  -34.  Oil 

—0. 16'  —0. 25  —0. 15  17  41  44. 03,  17  42  18. 37  r34. 88 


11 

4 
4 

11 
11 
8 
11 
11 
11 


+0.02+0.03' 

I 

—0.04+0.58 

+0. 04  —0.  58, 

I 
4  0.02+0.01 
+  0.02 -H  0.01 
+0.02+0.02 
+0.01  +0.01 
+  0.01+0.02 
-fO.Ol  +0.03 


11  +0.01  +0.02 
11+0.01+0.02 


11  +0.01 
11+0.01 
11  +0.01 
11,  rO.Ol 


5+0.01 
6—0.01 


+  0.01 
+  0.01 
+0.01 
0.01 


t- 


—0.04 
4  0.04 


-  0. 22 
— 0. 14| 
—0. 15; 
—0. 14; 

—0. 47i 

—0.18 

I 

+2.86 
+2.86 

—0.14 
-0.14 
—0.20 
—0.14 
—0.18 
—0.30 

—0.20 
-0.29 
—0.16 
-0.18 
-0.14 
—0.14 

+0.97 
+0.97 


4  0.23—0.13 

—0.49—0.11 

_0.H6— 0. 11, 

—0.  64  -0. 09 

+  1.52—0.08' 

—0.  07.— 0. 06 

i  I 

-14. 26  —0.  03' 

-14.26—0.03 

i 

— O.Kl  t0.07, 
— 0.62-^0.09■ 
— 0.094-0.  10 
-0.76+0.11 
—0.05+0.12 
+0.68+0.13 

+0.061^0.15 
+0.62,-r0.16 
-0.26' +  0.17' 
—0.03+0.181 
—0.74+0.19] 
-0.55  i0.2i; 

-5.  21 '  + 0.22, 
—5.21+0.22. 


17  53  34.51    17  54  09.35  -34.93 

18  01  44.84'  18  02  18.91  +34.79 
18  06  51.  04  18  07  24. 65  t  34.  71 
18  15  14.94!  18  15  48.84  +34.75 
18  22  25.  61{  18  23  01. 59  |  34. 95 
18  32  46.  63   18  33  21. 18  +34. 83 

18  49  49. 48'    6  50  13. 05  j  34. 42 

18  49  50. 64  . 

I 

19  49  31. 91i 

20  05  15. 78 
20  09  43.  34' 
20  11  36.12, 
20  17  51.04| 
20  27  14. 40 

I 

20  37  14.70 
20  42  34. 13 
20  49  27. 99 

20  52  38. 75 

21  03  14.91 
21  09  57. 06 

21  21  16. 64 
21  21  16.56 


«. 

+  .05 
—.07 
—.15 
+.24 
—.12 
-.11 

—.13 
-.02 
+.06 
i.02 
-.09 
—.06 

f.03 


19  50  06. 11  +34. 79  -.  02 

20  05  49.82+34.70  +.07 
20  10  18.20+35.03  —.22 
20  12  10.11  ^34.77  .00 
20  18  25.78:  :J4.  83  -.06 
20  27  49.76|+34.82  -.03 

20  37  49. 55V 34. 82'  -.05 

20  43  09. 40-  +34. 761  +.01 

20  50  02. 56  +34. 80  — .  03 

20  63  13.56+34.83  —.06 

21  03  49.00+34.77,  .00 
21  10  31.28+34.00  +.08 

9  21  46.88+34.30  +.11 


Chmnometor  correction  at  19.2  hours:  Chronometer  time,  +34.768;  hourly  rate,  +0.102;  azimath 
—0.897. 

Collimation=c. 


i. 

-0.122 
—0.099 
—0.149 

Hean^.i23 
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Table  40. — Observation  equations,  Ann  Arhotj  Mich.,  August  lH,  189S, 


M. 


[  Gpofh,  19.2  hours,  chronometur  time.     A<  =  +  34.00 +M.] 


P 

+  0. 87»rt  —  2.  («)p  -f  «fl  -t-  0. 28  =  rO.99 

-f  0. 117«  —  1. 97p -f  «•  —  0. 54  =  1 

—  0.  2H7«  —  1.  69p  4-  M  —  1.  05  =  0. 65 
4.  0,  H7r.a  —  1.  64p  +  W  +  0. 44  =  0. 96 

—  0. 095a  —  1. 57p  4-  «*  —  0. 84  =  0. 74 
+  0.28:ja  —1.46p -I- 5^  —  0.48=  1 

—  0.  257a  -  1.  27p  -f  «e  —  1.  03  —  0.  67 
-I-  0.  548a  —  1. 12p  -f  5fl  —  0. 19  —  1 

-f  0.  958/1  —  1.  04p  -f  «tf  +  0.  20  —  1 

-i-0.  711a  —U.90p  +  a»— 0.02=  1 

—  1.  ima  —  0.  77p  4-  «tf  —  2.  39  --  0. 23 
4-  ».  080a  —  0.  61p  4-  afl  —  0.  70  =  1 


4-  0. 593a  4-  0. 07p  4-  M 
4-  0. 688a  4-  0. 03p  4-  M 
4-  0.  I05a  4- 1.  Olp  4-  W 
4-  0. 842a  4-  1-  04p  4-  <« 
+  0. 051a  4-  1. 14p  4-  M 

—  0. 756a  4- 1. 30p  4-  W 

—  0. 064a  4-  1. 47p  4-  ^ 

—  0.686a  4-1.56p4-i« 
4-  0.2860  4-1.67p4-«« 
4-  0. 035a  4-  1.  73p  4-  W 
4- 0.827a  4-1.90p4-  W 
4-  0. 610a  4-  2.  Olp  4-  M 


P 

0.83  =  1 

pl 

0.17  = 

1 

1.04  = 

0.71 

0.12  = 

1 

0.90  = 

1 

1.63  = 

0.45 

1.03  = 

1 

1.54  = 

0.48 

0.71  = 

1 

0.«8=^ 

1 

0.22  — 

1 

0.35  — 

1 

4-  15.  87a  —  0. 3:tp  4-  hB   ;-  13. 87—  0. 006     .   -^    5. 81a  4-  2. 20p  4-  M  +  4. 69  =    0. 054 


Xormal  equations, 

[4-  10. 58]a  -  0. 17  p  4-  7.  28  «fl  4-  3. 94 
—  0.  17  fl  [4-43.50]p  4-  0.71  «tf  — 5.16 
4-    7.28  a      L  0.71  p  [4-20. 941W  — 9.61 

Ktsnltn, 


0 
0 
0 


X. 

Id: 

^  4-  u.  768 

P- 

-  4-  0.102 

a  - 

-.  -  0. 897 

Ta»lk  il. — CoJUmation  Wiirdemunu  transit  Xo,  /.     SauU  Sie.  Marieg  Mich, 

iriaiii])  K.  iiieim  t»f  win's.] 


I>at«- 


Mill.        Miu. 


6  rr«. 


r.i  H. 


A  I'r». 


1  n. 


jllll.     |<.  epIUM.,     T   *f,  M\U.  T    n      ■ 


Observer. 


.Inly  10..      0.  42<5 
1.')..      0.  120 

10 

20 

2(5 

An;:.   <■» 

t 

8 

•» 

12 


>.  ».  9.         I         t.  ».  i.         I         S. 
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Tahle  41. — Results  for  difference  of  longitude,  SauU  Ste,  Marie  and  Ann  Jrbar,  Midk, 
\Vint  lAvnt.  Charlea  S.  Riche  at  ii^ult  Ste.  Marie;  Prof.  Asaph  Hall.  Jr.,  at  Ann  Arbor.] 


Difference  of  tirae. 


Date. 


Simula  Sij^niils 

from  Saiilt     from  Ann 
Stc.  Marie,  i     Arbor. 


I 

I  Correc- 

tion  for 

I  perAonal 
Mean.     :  equation. 


Reaalt  for 

difference 

of  lonj(i> 

tude. 


1893. 

Jill  V  10.. 

•  15.. 

19.. 

20.. 

L'C. 


m .  s. 
,2  27.900 
12  27.9<J3 
1  2  28.  (fiH 
-i  2  27.910 
•,  2  27.758 


m.      t. 

2  27.  797 

2  27.  888 

,  2  27. 984 

,2  27.812 

-r2  27.708 


tn.       9. 

«. 

-i-2  27.848 

+0.116 

-r2  27.926 

fO.  116 

-r2  28.028 

-rO.  116 

+  2  27.861 

-rO.  116 

-T  2  27.  7:i3 

+0. 116 

«  2  27.879 

m.  «. 
+2  27.MU 
-(2  28.042 
~r2  28.  IM 
-r2  27.OT7 
4-2  27.840 


Double 

wave and 

armature 

time. 


9, 

+0.103 
+0.975 
+0.089 
+0.0M 
+0.050 


[Prof.  Anaph  Hall,  Jr.,  nt  Suiilt  Sr(>.  Marie;  First  Lieut.  Charles  S.  Rieh6  at  Ann  Arbor.] 


I 


An/;.  0..| 
9..  I 


-^^2  28.146 

1  2  28.  060 

-:  2  28.117 

T  2  28.030 

:  2  28. 132 

2  28.  063 

■2  28.236 

'  2  28.  121 

2  28. 137 

,  2  28.001 

I  - 


r  2  28. 103 
r2  28.074 
2  28.  008 
2  28. 179 
2  28. 099 


—0.116 
-0. 116 
— 0.  116 
—0.116 
—0.116 


Mean 


■2  28.  Ill 


+2  27.987 

+0.066 

t  2  27.958 

+0.087 

^2  27.962 

+o.oe» 

+228.068 

+0. 115 

4-2  27.983 

+0.076 

I 


Sault    Ste.    Mnrie    west  of  Ann  Arbor +2  27.095 

rerHonal  equation,  Kiclie    obt»erveH   earlier  i 

than  Hall 0.116 


+0.084 


DillV'ri'nco  of  lon;:fiTn<le,  Sault  Ste.  M;irie  ob«ervatory,  went  pier,  west  of 
observatory  meridian  cirrlo  at  Ann  Arbor,  Mich...'. 


Detroit*'      m. 


SS7.906 


t.      s. 


Th<'  mean  of  tho  first  iivo  iiiji^hts,  July  10,  15,  19,  20,  and  26,  with  First  Li«iit 
Cluirlos  S.  J{i<he,  observor  at  Sault  Ste.  Marie,  and  Prof.  Asaph  Hall,  jr.,  obBerrw 
at  Anil  Arbor,  ^ivtrs  li'"  27'>.879  for  the  (lifTereiico  of  time  between  the  two  plaoot. 
TIh^  range  in  live  nights  is  0". 295. 

Tlie  mean  of  the  s<'cond  live  nights,  August  6,  7,  8,  9,  and  12,  with  Prof.  Asapli 
Hall.  Jr.,  observer  at  Sault  Ste.  Marie,  and  First  Lieut.  Charles  S.  Rich^,  observor 
at  Ann  Arbor,  gives  2>"  28M11  for  tho  ditference  of  time  with  a  range  of  0*.105inthe 
iive  niglits. 

The  mean  of  the  ten  niglits'  observed  differences  of  time  gives  for  the  ditferenet 
of  longitude,  Sault  Ste.  Marie  west  of  Ann  Arbor  2«  27".995  :^  0<.036.  with  a  range 
of  0".295  in  the  t(>n  nights,  and  for  personal  equation,  Lieut  Kioh6  observes  earlier 
than  Prof.  Hall  OMKi. 

']'h<^  signals  from  Sault  St4).  Marie  give  a  result  for  difference  of  longitade  greattf 
byO'.O^-l  on  the  average  than  the  difference  by  signals  from  Ann  Arbor.  Thisdiffer- 
enee,  commonly  railed  double  the  differenee  due  to  wave  and  armature  time,  is  tirice 
the  api>an>nt  time  of  ^progression  of  a  signal  betwi^en  the  two  places,  due  to  the 
eleetro-Htatie  capacity  of  the  telegra])h  wire,  which  is  nearly  in  proportion  to  ill 
length.  The  telegraph  line  between  Sault  Ste.  Marie  and  Ann  Arbor  was  contlnaOBf 
without  rei)eaters. 

In  addition  to  the  ])ersonal  equation  as  derived  from  the  results  for  difference  of 
hmgitude  with  the  interchange  of  (d)servers,  there  were  also  made  two  <Urect  deter- 
minations of  the  ])ersonal  equation  between  First  Lieut.  Charles  8.  Rich^  and  ProL 
Asa])h  Hall,  .jr.,  one  on  the  night  of  July  31  with  Wiirdeuiau  transit  No.  1  at  Sanlt 
Ste.  Marie,  and  the  other  on  the  night  of  August  14  with  the  meridian  circle  at  Asm 
Arbor. 

<.)n  July  .SI  the  method  of  observation  was  for  one  observer  to  observe  a  star  over 
the  first  3  wires  and  the  other  observer  over  the  last  4.  The  observers  in  terrhauged 
wires  on  half  the  stars  observed.  On  August  14  one  observor  observed  tho  star  over 
Swires,  the  other  observer  over  5  wires,  and  then  the  first  observer  took  the  star 
over  the  last  3  wires.    On  half  the  number  of  stars  the  observers  interchanged  wires. 

1  he  observations  of  each  observer  on  a  star  wore  reduced  to  the  mean  of  the  wirsi 
by  means  of  the  wire  interval  determined  for  each  observer.  The  difference  in  the 
tinu^  of  transit  for  the  two  observers  gives  the  result  for  personal  equation. 

On  July  31  the  mean  of  35  stars  of  less  decli  nation  than  60^  gave  for  personal  eqna- 
ti<m — 

Hiche  observes  earlier  than  Hall  0^.144. 

On  August  II  the  mean  of  31  stars  gave 

hiche  observes  earlier  than  Hall  0".098. 
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The  mean  of  the  two  nights  gives  for  personal  equation  — 

Richer  observes  earlier  than  Hall  0*.121. 

This  result  compares  well  with  the  result  ©".lie  for  personal  equation  as  derived 
from  the  difference  of  longitude  with  interchange  of  observers. 

On  the  night  of  September  22  observations  were  made  for  the  difference  of  longi- 
tude between  Sault  Ste.  Marie  and  the  Naval  Observatory  at  Washington,  D.  C. 

Signals  were  successfully  exchanged^  but  the  observations  were  so  broken  by 
clouds  that  the  work  was  not  reduced. 

AZIMUTH. 

Observations  for  the  azimuth  of  the  line  Observatory  Sault  Ste.  Marie  to  station 
Azimuth  were  made  by  Mr.  E.  E.  Heskell,  U.  S.  assistant  engineer,  on  four  nights, 
March  2,  8,  14,  and  19,  by  comparing  the  direction  of  the  line  with  the  direction  of 
tlie  stnr  Polaris  near  western  elongatiou.  A  few  pointings  on  51  Cephei  near  western 
elongation  also  were  made  on  the  night  of  March  19.  The  pointings  to  station  Azi- 
muth were  made  to  a  lamp  accurately  centered  over  the  geodetic  point.  The  length 
of  the  line  Observatory  to  station  Azimuth  is  5  miles. 

In  determiniug  the  azimuth  the  large  theodolite,  Troughton  &  Simms  No.  1,  with  a 
14-iui-h  horizontal  circle,  was  used,  reading  with  three  microscopes.  Pointings  were 
made  to  the  star  direct  and  to  the  image  reflected  from  mercury.  The  mean  of  the 
two  readings  is  free  of  any  error  duo  to  the  axis  of  the  pivots  not  being  in  a  hori- 
zontal plane.  The  striding  level  vras  read  during  the  observations,  but  no  use  was 
made  of  the  readings  in  the  reductions.  The  altitude  of  the  light  at  station  Azimuth 
was  about  38'  above  the  horizon.  A  correction  for  level  was  made  to  the  readings 
on  tl.e  mark  deduced  from  the  difference  in  the  readings  on  the  star  direct  and 
reflected.     This  was  always  small,  never  amounting  to  more  than  0".3. 

The  method  of  observation  was  as  follows:  First  the  telescope  of  the  liieodolite 
was  directed  to  the  light  on  the  distant  station,  bisecting  it  with  the  vertical  wire, 
and  the  horizontal  circle  read;  the  telescope  was  then  directed  to  the  image  of  the 
star  reflected  from  the  mercury,  aud  the  time  of  bisection  noted  by  the  clock,  and 
tlie  horizontal  circle  read  again;  the  telescope  was  then  directed  to  the  star,  the 
time  noted  again,  and  the  horizontal  circle  read.  The  observations  were  then 
repeated  in  the  reverse  order  on  the  star,  the  image,  and  the  light.  In  the  next  set 
the  star  was  sighted  on  flrst,  then  the  image  reflected  from  mercury,  and  then  the 
light ;  the  observations  were  then  repeated  in  the  reverse  order  on  the  light,  image, 
anil  the  star.  The  telescope  was  then  reversed  by  turning  the  telescope  in  a  vertical 
plane  around  its  pivot  axis,  the  object  glass  passing  through  the  nadir  while  the 
teleH<"ope  was  slightly  lifted  from  the  wyes  to  permit  of  the  motion,  and  then  the 
teleMC(»pe  revolved  180^  in  a  horizontal  plane  and  the  observations  repeated  as 
described  above.  The  observations  thus  made  are  for  one  position  of  the  hori- 
zoTital  circle.  After  these  observations  the  circle  was  shifted  by  revolving  the  whole 
instrimentby  means  of  the  revolving  trivet  on  which  it  was  mounted.  Observations 
were  made  in  two  positions  of  the  circle  every  night. 

(  loek  No.  256,  homX  &  Son,  was  used  in  noting  the  time  of  observation  of  the 
star  and  its  reflection  from  mercury. 

The  clock  correction  was  determined  by  Wiirdemann  transit  No.  1  from  theobser- 
vaticm  of  4  time  stars  and  2  slow  stars,  usually  before  the  observations  for  azimnth 
were  begun.  The  transit  was  numnted  on  the  s«ame  pier  used  for  mounting  the 
theodolite  in  observing  for  azimuth.  The  transit  foot  plates  being  firmly  attached 
to  the  stone  pier,  it  was  ])ossibIe  to  always  place  the  instrument  very  nearly  in  the 
meridian  without  any  special  adjustment. 

The  observations  for  azimuth  were  reduced  by  finding  the  azimnth  of  the  star  at 
elongation  and  applying  a  correction  depending  on  the  interval  between  the  time  of 
elongation  and  the  time  of  observation.  The  declinations  and  right  ascensions  used 
were  taken  from  the  Berlin  Jahrbuch. 

The  formula  for  azimuth  at  elongation  is, 

sin.  Ae  =  sec.  (p  cos.  S. 
in  which, 

Ae  =  azimuth  of  star  at  elongatiou. 
(p  z=  latitude  of  place. 
d  =^  decliuatioii  of  the  star. 

For  correction  to  elongation  the  formula  was  used, 

2  sin.  ^  r 

sin.  1' 


Correction  =  — „:..    ,// tan.  A, 


in  whice  r  is  the  interval  in  time  from  elongation  to  the  time  of  observation.     This 
-was  used  for  intervals  not  exceeding  twenty-five  minutes.     For  deriving  the  correc- 
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tion/rableVI  in  Chauvenet^s  Astronomy,  Vol.  ii.,  was  nsed.    For  intervalB  exo«eding 
twenty-live  minnt-es  tbe  rigorous  formula  for  the  azimuth  was  UBed, 

.         .  ^ Bin^ 

in  which, 

A  =  the  azimuth. 

t  =  the  }iour  angle  of  the  star  f^om  the  meridian. 
<p  =  the  latitude. 

<*  ^  the  declination  of  the  star. 

To  the  moan  result  for  each  night  the  correction  for  diurnal  aberration  -{-0'\d  wai 
applied. 

In  the  table  following  the  details  of  the  results  of  the  observations  for  azimntk 
are  given : 


Jiimuth  at  obserruloriiy  Sault  Stc.  Marie,  Mich,,  K.  E,  HaakelJ,  obamrer, 

[Star.  ilat**.  wc:  TolariH  msir  wt'Ktrru  elongation.    March  2. 18tt4.  a  =  1^  ig-SO^.QT  <  =  880  44' 5<K*JI; 

A,    -  178^  10'  48" .75.] 


Til. 


^■i>'ion. 


Tinu'fnini      tion  to 
(']on;xatioi).     elonga- 
tion. 


1) 
1) 
1) 
I> 

I) 
D 
I> 
I) 

K 
K 
K 
li 

It 
K 
K 
It 

It 
It 
It 
K 

It 
K 
K 
R 

D 
I) 
D 
I) 

I) 
D 
D 
D 


Azimnth  of 
Btur. 


IMicrt  .... 
Diri'i't 

Itl'llt  L-tt'cl  . 

DinrI  

Keflt'ctt'd  . 
Ii«rit'( t«'(l  . 
Dirtrt 


Tt<»tltM't«*<l 

DirvrX 

DiriMt 

Jletk'rtt'd  ... 


IMnTt  . . . 
liotlrt'te*! 
Jti'tltMted 
IHnrt  ... 


lit  .      s  . 

-  :!S  'J**.  7 

:ifi  20.  !• 

;{.")  (»i».2  I 

o.i  :>!«.  7 

::i>  51.7 

•J9  44.  0 

2«;  :>:>.  7 

lio  18.  r>  . 

1>5  44.0  , 

17  -JiJ.  2 

10  21.7  ' 

1.-.  17.  fi 

i:{  01.0 

11  :••>.'• 

S  44.7 

-   7  :i2.  5 


Ri'tlcctfd '  4-2  (rt».  3 

Direi  t :i  40.  3 

nin-ct 4  42.8 

i:«Mi(M  ted !  :•  on.  a 


IMrcMt 

J{«'th»('t»*d 

Kollected 

Direct 


■-I 


Itftlorted 
Direot. .. 
l>irrot  ... 
Jtotircted 

DinM-t  . .. 
JJetlcrtt-il 
ItelliM'trd 
Direct  . .. 


h  07.  0 

9  o'j..  8 

11  :>.■).  S 

12  5J».a 

10  04.  0 

20  17.0 

21  07.  ri 

22  i:{.  3 

24  .'{2.0 

25  :{2.  5 

2^^  10.:. 

2'J  21.4 


-92.5 
H2.4 
77.1 
72.  1 

5i>.4 
55.  1 
43.  5 
39.9 

21.9 
l<i.8 
10.7 
14.0 

10.6 
h.9 
4.H 
3.0 

0.3 

0.9 

1.4 
•>  o 

4.1 

5.1 

8,1) 

10.5 

22.7 
25.0 
27.8 

:fo.8 


40.  0 

49.8 

-53.2 


I 


Angle 
between 
Htar  au<l 
^  azi- 
muth. 


Azimuth  of 
at«r  plus, 
the  angle. 


178  12  21.  2 

12  11.2 ; 

12  O.^.  9  ■ 
12  UO.9 

1 1  48.  2  . 
11  44.0 
11  32.4  I 
11  28.6 

11  10.6  , 
11  07.6  I 
11  05.4  I 
11  03.3 

i 

10  59.  3 
10  57. 6  I 
10  53.  5  : 
10  52.  3 


I 


10  49. 0 
10  49.  6 
10  50.1 
10  50. 9 

10  52. 9 
10  5;).  8 
10  57. 6 

10  69.  3 

11  11.4 
11  14.4 
11  16.6 
11  19.5 

11  26.3 
11  29.4 
11  38.  6 
11  41.9 


II 

-  5  38. 6  , 
5  24.0  I 
5  26.2  I 
5  29.7 

5  05. 7 
5  11.4 
5  02. 8 
4  51.2 

4  29.9 
4  34.1 
4  32. 6 
4  18.2 

4  36.0 
4  17.6 
4  15.0 
4  26.0 

3  57.7 

4  24. 7 
4  35.8 
4  13.0 

4  30.2 
4  08.1 
4  17.0 
4  40.0 

4  32.1 
4  44.4 
4  45.5 
4  54.0 

4  56.2 

4  59.4 

5  11.9 
5  09.8 


Correc- 
tion for 
level.  ! 

i 


Mean  

ComM-tion  for  ahorration 

A/iniutli  at  observatory,  Sault  Ste. 


c      *      •• 

178  06  42. 0 
47.2 
39.7 
31,2 

42.5 
32.6 
29.0 
37.4 

40.7 
33.5 
32.8 
45.1 

23.3 
40.0 
38.5 
25.4 

61.3 
24.  V 
14.3 
37.0 

22.6 
45.7 
40.6 
19.3 

i 

30.3 ; 

30.0  I 

81.0 

25.5 

80.1 
30.0 
26.6 
82.1 


I 


U.0 

—  0.1 

—  0.1 
-0.1 

+0.1 
-hO.1 

+  0.1 
+0.1 

+0.2 
+0.2 

■iO.2 
+0.2 

+0.1 
0.0 

0.0 

—  0.1 


Marie,  to  ;<^.  azimuth 


Uean*— 

aiimuth 

of  ^ui- 

math. 


'  178  06  4i8 
».4 

37.5 
3^4 

r.2 

ai.1 

JL7 
311 

18.1 
Mil 

3LS 

lOiS 

34.7 
Kt 

Kit 

3114 


178  06  n.8 

+•.3 
178  06  34.1 
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Azimuth  at  observatory ^  Sault  Ste,  Marie f  Mich.,  E,  E,  Ilaekell,  obeerver — Continued. 

[Star,  date,  etc. :  Polaris  near  western  elongation.    March  8,  1894,  a  =  l"  18"  63«.09 ;  ^  _.  88°  44'  ifl".41 ; 

A.rr  178C  10' 45" .96. J 


Tel. 


D 
D 
D 
D 


B 
R 
B 
R 


D 
D 
D 
1) 


Vision. 


Time  fn>ni 
elongation. 


Reflected 
IMrect . . . 
IMrect . . . 
Reflected 


D  I  Direct... 

D  Reflected 

D  I  Reflected 

D  I  Direct . . . 


Reflected. 

Direct 

Direct 

Reflected . 


R  Direct . . . 

R  Reflected 

R  ;  Reflected 

B  '  Direct . . . 


R  Reflected 

R  .  Direct... 

R  '.  Direct... 

R  Reflected 


R  Direct... 

R  I  Reflected 

R  Reflected 

R  !  Direct... 


D  i  Reflected 

D  I  Direct... 

D  i  Direct... 

D  I  Reflected 


Direct . . . 
Reflected 
Reflected 
Direct... 


m.    8. 
35  36.7 
34  02.7 
32  57.7 
31  54.2 

29  16.4 
27  56.  9 
24  45.2 
23  32.2 

17  17.3 
15  54.2 
14  42.2 
13  26.0 

11  08.9 

9»5U.7 

7  04.4 

-  5  49.  7 


+ 


5  33.3 

6  52.9 

8  03.1 

9  20.8 

12  10.7 

13  17.4 

16  28.1 

17  38.  6 

24  24.  2 
26  02. 6 

26  58. 8 

27  54. 1 


30  .'{8.3 

31  47.7 
35  43.3 

+36  55.6 


Risluc- 
tion  to 
elon  sta- 
tion. 


Azimuth  of 
Mtar. 


+79.5 
72.6 
68.0 
63.7 

53.4 
48.7 
:«.  2 
34.5 

18.6 

15.8 
13.5 
11.3 

7.8 
6.2 
3.1 
2.1 

1.9 
3.0 
4.0 
5.4 

9.2 
11.0 
16.0 
19.4 

37.1 
42.3 
45.4 
48.5 

58.8 

63.  3 

80.0 

-185.5 


I 


178  12  05. 4 
11  58.6 
11  54.0 
II  49.7 

11  39.4 
11  34.6 
11  24.2 
11  20.  5 

11  04.6 
11  01.7 
10  59.  4 
10  57.  2 

10  53.  7 
10  52.2 
10  49. 1 
10  48. 1 

10  47.  9 
10  48.  9 
10  50.  0 
10  51.4 

10  55.2 

10  57.  0 

11  02.9 
11   05.4 

11  23. 1 
11  28.  2 
11  31.3 
11  34.5 

1 1  44. 7 

11  49.3 

12  05. 9 
12  11.4 


Anglo 
between 
Htar  and 

A  azi- 
muth. 


-5  35.5 
5  08.3 
5  04.  8 
5  23.4 

4  41.9 

5  02.  8 
4  54.7 
4  31.5 

4  29.0 
4  27.  5 
4  23.5 
4  18.2 


4  22.8 
4  17.3 
4  14.5 
4  14.8 


3  57.9 

4  20.0 
4  20.  9 
4  01.7 

4  27.0 
4  09.2 
4  13.2 
4  36.1 

4  40.4 
4  49.2 
4  52.  5 

4  52.  2 

5  09.4 
5  11.1 
5  20.  8 
5  27.  7 


I 


Azimuth  of 
star  plus 
the  angle. 


178  06  29. 9 
50.3 
49.2 
26.3 

57.5 
31.8 
29.5 
49.0 

35.6 
34.2 
36.0 
89.0 

30.9 
34.9 
34.6 
33.3 

50.0 
28.9 
29.1 

49.  7 

2H.2 
47.8 
49.7 
29.3 

42.7 
39.0 
38.8 
42.  3 

35.3 
38.3 
45.1 
43.7 


—  0.2     178  06  39.9 


—  0.2 

,    —0.2 
'    —0.2 

'        0.0 
0.0 

0.0 
0.0 

-^0.2 
-fO.2 

+0. 2 

'     -I  0.  2  1 
I 

0.0 

!  I 

'         0.0 

0.0 
0.0 


37.6 

44.4 
39.1 

35.0 
37.5 

32.9 
34.0 

39.6 
39.6 

38.2 
38.7 

40.8 
40.6 

36  8 
44.4 


Mean 

Correction  for  aberration 

Asimuth  at  observatory.  Sanlt  Ste.  Marie,  to  A  azimuth 


178  00  38.  7 

f  0.  z 

178  06  39.0 


[Star,  date,  etc.:  Polaris  near  western  elongation.    March  14.  1894,  a=l'»18°>  50«.76;   6. 

A.^116^  10'  44". 14. J 


88°  44' 47". 79; 


D 
D 
D 
D 

D 
D 
D 
D 

B 
R 
B 
B 

B 
B 
B 
B 

B 
B 
B 
B 


Reflected 
Direct . . . 
Direct . . . 
Reflected 

Direct . .  - 
Reflected 
Reflected 
Dire«!t . . . 

Reflected 
Direct . . . 
Direct . . . 
Reflected 

Direct . . . 
Reflected 
Reflected 
Direct . . . 

Reflected 
Direct... 
Direct . . . 
Reflected 


32  15.2 
30  14.  6 
29  13.0 
28  09.4 

25  27.  2 
24  17.3 
20  10.0 
19  07.6 

12  05.  2 

10  48.  6 

9  52.  3 

8  54.6 

6  29.4 

4  37.  2 
—  55.8 
+  14.6 

5  04.8 

6  09.8 

7  08.3 

8  29.  5 


65.2  178  11  49.3 

57.3  I  41.5 
53.1  1  37  3 
49.  4  33.  6 


40.4  i 
36.8  I 
25.  4  ! 
22.8  ! 

9.1 
7.3 
5.8 
5.0 

2.6 
1.3 
0.0 
0.0 

1.6 
2.4 
3.2 
4.5 


45. 
46. 
47. 
47. 


24  6 
20.9 
(»9.5 
07.0 

10  53.2 
51.4  I 
60.0 
49.1  ' 


46.8 
45.5 
44.2 
44 


■  5  18.1 
4  48.2 

4  43.0 

5  04.8 

4  32.2 
4  51.5 
4  39.6 
4  16.4 

4  02. 1 
4  26.9 
4  27.2 

3  58.2 

4  29.2 
3  54.8 

3  52.0 

4  22.  8 

3  54.  6 

4  21.3 
4  18.1 
3  58.1 


178  06  31.  2 
53.2 
54.2 
28.7 

52.3 
29.4 
29.9 
50.5 

51.1 
24.5 
22.7 
50.9 

17.5 
50.6 
52.2 
21.3 

51.1 
25.2 
29.2 
50.5 


0.2  178  06  42.0 
0.2  '       41.2 


—  0.2  i 

—  0.2 

+0.2 
+  0.2 

-to.  3 
+  0.2 

+0.2 
+0.2 


40.6 
40.0 

38.0 
37.0 

34.3 
37.0 

38.4 
40.0 


3390      REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U,  B-  ARMY. 

Jzimuth  at  ohficrratoryf  Sault  Ste.  Marie,  Mich,,  E.  E,  Haskell,  obaerrer — Con  tinned. 

[Star,  date,  I'tc:  PolariH  nonr  western  elongation.    Manrh  14.  1894,  a-l*  18-5u«.76:  6—88P  44'  47".79: 

A,:^178o  10' 44". 14.1 


Tel. 


Vision. 


R  i 
K  I 
It 

li    i 

D    I 

1)  I 
I) 

1)    I 

D    I 
I) 
D 
D 


Direct 

Ileflt'ct^d 
lioHtH'ted 
Direct . . . 


Urfloctotl 
Dirrct ... 
Direct ... 
Kcllocted 


Red  no- 


I 


Time  from  '    tion  t<»   >  Azimuth  of 


DinM^t 

Uoilectcd 

liertcrtrd 

Direct 


elongation,    elonga- 
tion. 


m.   t. 

— 10  39.  2 
11  50.5 

14  24.  0 

15  33.  5 

+    7.1 

8.8 

12.9 

15.1 

22  20.  9  ■ 

23  24.  1 

24  25.8  I 

25  16.G  ; 


27 

29 

31 

+  32 


39.9 
01.3 
53. 2 
59.  5 


31.2 
34.2 
37.2 
39.8 

47.7 

52. « 

03.  7 

+68.2 


Star. 


178  10 


11 


Mean 

C(>rrecti(m  for  al>erratioii 

A/iiiiuTli  at  olmervatory.  Sault  Ste.  Marie,  to 


Angle  i 

l>etween  ;  Asimnth  of  iCorreo 
Htar  and  !    star  plus 

A  nzi-    I    the  angle. 

muth. 


Means— 
**^^*-  '      lauth 


I 


II 

51.2 
52.9 
57.1 
59.2 

15.3 
18.3 
21.4 
24.0 

31.9  '■ 
36.8 
47.8  • 
52. 3     — 


I 


3 
3 

4 

4 

4 
4 

4 


27.3 
58.2 
57.  9 
35.0 

40.9 
28.4 

:t5.w 

45.4 


178  06  23. 0 
54.7 


+0.2     178  06  39.5 


I 


•(0. 1  I     +0. 3  I 
24.2 


4  42.8 

4  59.9 

5  06.3 
5  U2.4 


84.4 
49.0 
45.4 
88.6 

49.0 
36.0 
41.5 
49.0 


I 


I 


-0.1 
0.0 

—  0.1 

—  0.1 


41.9 
42.1 

ao 

45.1 


178  06  40.1 
+  «l3 
azimuth j  178  06  40.4 


[Star,  date,  et<'.  Polaris  near  western  elongation.  March  19,  1894,  a  =  1»  18-  48«  .61;  a=88o  44'  4«".#; 

A^^  17S^  10' 42".  25.  j 


I) 
I) 
I) 
I) 

D 
I) 
D 
I) 

R 
R 
R 
R 

R 
R 
R 
R 

R 
R 
R 
It 

R 
R 
R 
R 


Kotlected  . . 

Direct  

Dinct 

lletlected  .. 


Direct 

Itellected 
Ketlected 
Direct  . .. 


]{etlected 
Direct  ... 
Direct  . .. 
lietierted 


Dire<'.t  ... 
lletlected 
I{etlccte<l 
Direct  . . . 


Kellcctwl 
I  Diri'ct  ... 
I  Direct  .. . 

Itellected 

Direct  . .. 
Kctlccle<l 
Kcllccted 
Dirert  .. . 


D  i  KethK'ted 

D  Direct  ... 

I)  '   Direcr  ... 

D  Iietlcct<i<l 


Dirt'it  .. . 

Ketlccted 

K.rti'i-tcd 


Dirert 


—  10  .VJ.f) 
18  47.8 
17  40.8 
10  38.  7 

13  .-.3.9 
12  20.3  I 


9 


13. 
50. 


—  (•  53. 

+  0  11, 

1 


04. 
07 


I 


4  48.8 

5  49.  5 
9  22.  0 

10  20. 2 

12  50.3  : 

13  48.  4  I 

14  22.  2  I 

15  33.  5  '• 

18  08.6  ' 

19  07.  5  , 

22  03.  2  ' 

23  03.  5 

I 

29  27. 3 

30  21.1   ■ 

31  20.8  ; 
.32  15.3 


34  10. 1 

35  00.  0 

38  04.  1 

39  00.  0 


I 


+  24.7     178  11  07.0 
22.1   :  11  04.4 

19.5  1101.8 

17.3  <  10  59.6 


12.1 
9.7 
5.3 
3.9  , 

0.0 

0.0  ' 

0.1  ■ 

0.3  1 

1.4  1 
2. 1  i 

5.5  ' 
6.8 

10.3 ; 

11.9  ■ 

12.9 

15.1 

20.5  I 
22.8 
30.3 
33.  2 

54.1 
57.2  j 

60.4  ! 

63.5  ■ 

70.0  ! 
73.  5 
84.9  ' 
+  88.8  , 


10  54. 4 
10  51.9 
10  47. « 
10  46.  2 

10  42. 3 
10  42.  2 
10  42. 3 
10  42.5 

10  43. 7 
10  44.  4 
10  47.8 
10  49. 0 

10  52.  6  I 
10  54.  2 
10  53.2 

10  57.4 

11  02.8 
U  05. 0 
11  12.6 
11  15.4 

11  36.4 
11  39.5 
11  42.  6 
11  45.8 

11  52.  3 

11  55.7 

12  07.  2 
12  11.0 


4  37.9 
4  03. 4 
4  07.0 
4  33.0 

3  57.7 

4  24.  7 
4  18.8 

3  42.1 

4  00.4 
4  07.1 
4  00.3 
4  01.7 


I 


i 


178  06  20. 0 
07  00.9 
06  54.8 
06  26.6 

06  56.6 
06  27.2 

06  28.8 

07  04.1 

06  41.0 
06  35.2 
06  42.0 
06  40.8 


Mean 

Correction  for  al>erratiiMi 

Aximuth  at  <»b.'«ervatory,  Sault  Ste.  Marie,  to  ^  azimath 


0.2     178  06  44.1 
■  0.2  10.5 


0.2  , 
0.2 

0.0 
0.0 


4  10.0 
4  00.0 
4  07.3 
4  07.7 

06  33.7 
06  85.4 
06  40.4 
06  41.3 

OiO 
0.0 

4  13. 2 
4  00.2 
4  17.4 
4  10.0 

06  30.4 
06  45.0 
06  87.8 
06  88.4 

OiO 
0.0 

i  24.3 
4  25.5 
4  28.3 
4  36.1 

0638.4 
06  30.6 
06  44.8 
06  30.4 

1 

0.0 
0.0 

4  54.2 
4  52.0 

4  53.0 

5  04.5 

1          06  42.2 
06  47.5 
06  48.8 
06  41.8 

0.0 
—  0.1 

5  03.5 

5  15.7 

5  .37.6 

—  5  28.3 

0648.8 
1         06  40.0 

06  20.6 
1          0642.7 

—  0.1 
—0.1 

iL7 
411 

3il 

4L4 

U.I 
4I.I 

A% 

m 

4Lt 

4A.t 

411 

441 

NLl 


178  06  4LI 

+  •.3 
178  06  41.B 
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Azimuth  at  ohscrvatorify  Sault  Ste,  Maries  Mich.,  E,  E,  Haskellf  observer — Continued. 

[Star,  date  etc. :  51  Cephei,  near  western  elongation.     March  19,  1894.    a  =  e^  50«  59.82«.     i  =87°  13' 

14.15".    A,  =  1750  67'  37". 30.] 


Tel. 


Vision. 


Time  from 
elongation. 


1) 
D 
1) 
I) 


K 
K 
R 
R 


Kcfli'oted 
Direct  ... 

I)ir«it 

licHected 


T)  Din'Ct... 

I)  ,   Ki'Hectwl 

I)  '  liertected 

1)  Direct  ... 


Ill .    *. 
25  38.  6 
23  59.  9 
22  17.6 
20  42.  8 


17  42.  1 

15  45.  1 

11  54.2 

—10  48.6 


Reflected [i- 2  21.2 

Direct 3  23.9 

Direct 4  50.8 

liellccttMl [  +  8  55.  4 


Redac- 
tion to 
elonga- 
tion. 


I 


Azimuth  of  i 
star.        I 


Angle 
between 
Htar  and 

A  •5'-i- 
niuth. 


-f91. 1  175  59  08.4  ;2  07  23.7 

79.  8  ,  58  57. 1  07  56.  2 

68.  8  '  58  46.  1  08  00.  3 

59.  5  58  36.  8  07  50.  3 


43.4 
34.4 
19.6 
16.2 

0.8 

1.8 

3.3 

+  11.0 


58  30.  7 
58  11.7 
57  56. 9 
57  53.5 

57  38. 1 
57  39. 1 
57  40. 6 
57  48.  3 


08  34.  5 
08  13.6 
08  41.9 

08  57.6 

09  07.1 
08  45.  6 
08  51.4 
08  58.  7 


Azimntb  of 

star  plus 

the  angle. 


178  06  32. 1 
06  53.  3 
06  46.4 

06  27.  1 

07  05.2 
06  25.3 
06  38.  8 
06  51.1 

06  45.  2 
06  24.  7 
06  32.  0 
06  47.0 


Correc- 
tion for 

level. 


—0.2 
-0.2 

—0.3 
-0.1 

+0.2 
+0.1 


Mean 

Con-ection  for  aberration 

Azimuth  at  observatory  at  Sault  Ste.  Marie  to  A  azimuth 

Mean  adoi>ted  azimuth  at  observatory  Sault  Ste.  Marie  to  A  azimuth. 


Means- 
azimuth 

of  A  Azi- 
muth. 


Oil' 

178  06  37.  5 
36.6 

44.9 
44.9 

35.2 
39.6 


.<  178  06  39.8 

+  0.3 

.    178  06  40.1 

.'  178  06  38.7 


For  the  various  iiijhts  the  inonn   results  are  as  follows:   The  weighted  mean  in 
obtained  by  weighting  according  to  the  number  of  results. 

Azitnuth  of  line  Observatory  Sault  Ste.  Marie  to  A  Azimuth. 


1W>4. 


Mar. 

2 

Mar. 

8 

Mar. 

14 

Mar. 

19 

Mar. 

19 

Polaris  western  elongation  . . . 

do ** 

do 

do 

51  Cephei  western  elongation. 

Weighted  mean 


Azimuth. 

No.  of 
results. 

0  1      i> 

178  06  34. 1 
178  06  39. 0 
178  06  40. 4 
178  06  41.5 
178  06  40.2 

16 
16 
16 
16 

a 

178  06  38.  87 

The  azimuth  is  reckoned  from  the  south  around  by  the  west. 

The  result  of  the  observations  gives  as  the  adopted  azimuth  for  the  line  Observa- 
torv  Sault  Ste.  Marie  to  station  azimuth  178^  06'  38.87". 


LATITUDE  8TAK   LIST. 


A  list  of  106  pairs  of  latitude  stars  has  been  prepared,  suitable  for  observations  at 
Sault  Ste.  Marie.  It  includes  pairs  of  stars  throughout  the  whole  range  of  right 
ascension  from  0  to  24  hours,  and  is  suited  for  the  determination  of  latitude  at  any 
time  of  the  year.  The  list  includes  81  stars  I'rom  the  Berlin  Jahrbuch  catalogue  of 
622  stars;  81  stars  from  Safford's  catalogue  of  2,018  stars;  6  from  the  Northern 
IJoniidary  Survey  catalogue  of  500  stars;  24  from  H.  Romberg's  catalogue  of  5,634 
stars  ob.scrve<l  at  Tulkowa  Observatory  from  the  years  1874  to  1880,  and  20  stars  from 
the  (oast  Survey  catalogue  of  2,179starH,  roport  of  1876.  The  various  catalogues  are 
iiidicate<l  by  the  abbreviations  15. . J.,  S.,  N.  B.,  R.,  and  C.  S.  The  square  brackets 
around  a  B.  ,1.  star  [  J  indicate  it  is  a  star  for  which  the  day  places  are  not  given 
in  the  Berlin  .Jahrbncb.  The  star  factors  for  such  stars,  however,  are  given  by  which 
tlie  day  places  can  be  readily  coui])utcd. 

The  followiug-is  the  list  of  latitude  pairs.  The  settings  given  have  a  correction 
for  refraction  applied : 
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Latitude  Hat  for  Sault  SU,  Marie,  Mick. 


No, 
pnir. 


1 
2 

4 

5 

6 


8 
0 
10 
11 
11! 
V.i 
14 
15 


I 


I 
10 

17 

18 

19 

20 

I 

21 ; 

21» 
23 
24 
25 
2f) 


Cata- 
logue 


B.J. 
.    S. 

N.JJ. 
S. 

B.J. 
B.J. 

S. 
B.J. 

S. 
S. 

B..T. 

S. 

S. 
B.J. 

S. 
N.  B. 

B.J. 
N.  B. 

B.J. 
B.J. 

R. 
K. 

B.J. 
II. 

B.  J . 
II. 

B.J. 
B.J. 

C.S. 
B.J. 

B.J. 
U.S. 

B  J . 
B  J. 

II. 
li.J. 

R. 
B. 

B.J. 
C.S. 

B.J. 
B.J. 

II. 
B. 

C.S. 

C.  S. 

C.  S. 
B.J. 

c.  s. 
c.  s. 

B.J. 

r..  J. 


Slav 


[2'2  Amlronii'da'], 
1743  C 


i^,*^iMean  A.R.. 


5.6 
6.0  : 


5.5 


1764  A '    0.5 


\x  CaHsiopeu'] 
d  AiiilnmKMlH' 


I 


I8ir,  B 

fi  An<lroiiic>(hi'. 


iw;2  C 

1870  B. 


8  Aiiilronu'dn* 
18W»  B'id 


1015  B. 

I-  Bcrsri 


1949  C. 
40 


a  Triiin^uli. 
4:> 


Y  A  inlroiiu'da* 

I  <)  PlT8l-i  I 


.'J63 
572 


;  I  CasMiopru'] 
e27 


«;79 


4.3 
3.3 

G.O 
4.0 

6.7 
6.0 

2.3 
5.6 

5.0 
3.6 

rt.O 
6.0 

3.6 
3.6 

2.4 

CO 

6..') 
5.8 

4.1 
5.9 

3.6 
CO 


y  P«'r.«»fi  . 


3.0 
rar. 


289 

2  H    Caiiielop 


4.9 
4.6 


I 


[aPorMji] 


fo  IVrHoi] 

9  II.  Caiiielop.. 


im) , 

i.'>4  IVrsei]. 


993  . 
1057 


4.8 
5.5  i 

4.0  ; 
6.0  . 

5.0  . 
5.8 

I 
6.3  i 
6.9 


I 


4  Caiuelo)». 
477 


.1.8  ■ 
5.0 


I  Auriga-... 
10  Cainolop. 


1136  1st, 
1146... 


505 
:.13 


3.0 
4.0  , 

6.0 
7.0  1 

5.4  ■ 


5:;o 

17  Csum-lop 


553 


573 


f'  .\iin;i;i'.. 


5.8 
6.0 

5.8 

4.7 

4.0 
4.1 


Mean  decli- 
nation, 1896. 


Zenith 


distance.     ,     *»"*"«• 


h.m.    i.      ! 
0  04  51. 78 
0  11  36.40  ; 

0  15  35. 34  , 
0  20  54. 49  i 

0  27  01.89  ' 
0  33  42.  77  : 

I 

0  39  18. 08 
0  50  55.  &4  I 

0  59  44. 53  i 

1  02  14. 51  ' 


1  03  51. 14 
1   13  28.54  j 

1  21  22.20 
1  31  32.  75 

1  34  21.  50 
1  45  28. 40 

1  47  05. 72 
1  55  13.70  ■ 

1  57  27. 14  ' 

2  <HJ  37.21 

2  14  55.30 
2  17  26. 13 

2  20  24. 83 
2  34  32. 83 

2  43  02.  20 
2  47  04.98 

2  57  11.41 

3  01  20. 10  ' 

3  12  10.  Oi) 
3  20  33.91 

3  23  10.24 
3  25  lO.lKi 

3  37  43.95 
3  48  10.98  ' 

3  55  42. 12  I 

4  13  35.  4H 

4  17  48.89 
4  34  12.28  ' 

4  39  15.28 
4  45  36.00 

I 
4  50  09.  33 
4  54  04.  67  ' 

4  57  03.  93  ' 

4  59  14.51  ' 

5  01  35. 00 
5  05  16.  (K) 

I 
5  14  .32.00 
5  20  15.14 

5  27  58.  00  ■ 
5  41  54.00 

I 

5  44  12.64  I 
5  50  52.  85 


o      '         " 

45  29  15. 82 

47  21  46. 30 

37  23  13. 02 

56  03  36. 10 

62  21  07. 49 

30  17  11.25 

54  38  46.50 
37  55  47. 52 

62  12  00. 60 

31  27  05. 40 

35  03  50.32 

57  40  47.00 

44  51  52. 16 

48  05  46. 16 

42  46  01.  50 
50  16  27.  44 

29  04  01. 95 

63  52  50. 09 

41  49  32. 54 
50  34  40. 00 

44  07  07.  56 
40  31  48. 16 

66  .')5  48. 19 
26  36  35. 52 

55  27  33.  32 
37  54  34.00 

53  05  42. 14 
4(»  33  O:).  24 

33  50  13. 30 

59  34  27. 07 

47  37  56. 02 

45  42  02. 55 

31  .57  19.15 

60  48  03. 82 

58  51  48.36 

34  18  46. 21 

33  4:)  03. 04 

59  19  10.46 

56  34  12. 69 

36  31  'M.  35 

.32  59  58. 47 

60  17  17. 78 

58  49  .30. 36 
33  46  27  08 

20  16  46. 75 
73  08  50.80 

29  27  40. 15 
62  58  44. 20 

54  21  80. 70 
39  08  40. 15 

39  07  02. 64 
54  16  M.  31 


I 


I 


I 


S. 

s. 
s. 

N. 
S. 

N. 
S. 

S. 

N. 

S. 
N. 

S. 
X. 

s. 

X. 

s. 
N. 

s. 

N. 

N. 

S. 

N. 

8. 

X. 

s. 

N. 

N. 
S. 

s. 

X. 
X. 

s. 

s. 

X. 
X. 

s. 
s. 

X. 

X. 

s. 

X. 

s. 
s. 

X. 
X. 

s. 
s. 

X. 


O     '        'I 

1  00  50 

0  51  40 

9  06  63 
9  33  30 

15  :»]  01 

16  12  55 

8  06  40 
8  iU  18 

15  41  55 
15  03  05 

11  26  16 

11  10  41 

1  38  14 

1  35  40 

3  44  04 

3  46  21 

17  26  04 
17  22  54 

4  40  34 

4  04  34 

2  22  .SS 

3  01  42 

20  25  43 
19  m  30 

8  57  2H 
8  35  32 

6  35  36 

5  57  04 

12  39  M 

13  04  21 

1  07  50 
1  48  03 

14  32  47 
14  17  58 

12  21  42 
12  11  20 


o      * 


'    0  66.2    ^; 
:    9  25.0    ^ 


.    X. 


16  01.7 


■    8  22.3  ^ 

15  22.2  -g; 

11  18.3  ^ 

1  37.0  I" 

3  46.1  ^ 


17  24.2     5- 


4  22.5     5- 
2  42. 3     5" 


20  00.2 
8  46.4 
«  13.2 


1  23.1 


12  16.3 


10  04  07 
9  58  33 

13  30  08 
13  47  12 

12  10  24 
12  43  39 

26  13  10 
26  38  t5 

17  02  2t 
16  28  38 

7  n  26 
7  21  20 

7  23  03 
7  46  28 


10  01.2 


26  25.6 


7  86.3 


7  S4.6 


X. 

s. 

N. 

8. 

X. 


12  51.9     5- 


X. 


14  20. 1     ^ 

*1* 


X. 

s. 

12  47  03  :  S. 

12  40  04  ^-  4i.8     y 


X. 

s. 


13  38.5     ^ 
12  31.3     ^ 


X. 

s. 


16  45.2     ^ 


X. 

s. 

8. 

K. 


27  , 


C.  S.       0(>4 

B.J.    ,  22  II.CariK'lop. 


4.9 
4.6 


5  r>7  45.  00  I 

6  07  16.  52  . 


23  16  08. 15     S. 
69  21  22.  U  .  X. 


28  13  58 
28  61  16 


02.2  I: 


APPE.NWX.  D  D  D — NORTHERN  AND  NORTHWESTERN  LAKES.       3393 

Laiitiuh  list  for  Sault  Sic.  Marie,  Mich. — Contimiecl. 


No. 

of 

pair. 


28 
29 

r 

30  , 

31  ; 

I 

32 
33 
34 
3.-1 
36 
37 
38 
39 
40 

41  ' 

42  ' 
43 
44 
45 

4r> 

47 

48 
49 
5<J 
51 

52  , 
53 


Catu- 


H.J. 
B  J. 

B.J. 
B.J. 

(J.  S. 

c.  s. 

c.  s. 
c.s. 

B.J. 
H.J. 

R. 
U. 

X.  B. 

K. 

C.  S. 
C.  S. 

H.J. 
H.J. 

K. 
B.J. 

B.J. 
R. 

H.J. 
K. 

H.J. 
R. 

B.J. 
R. 

R. 
R. 

H.J. 
('.  S. 

R. 
H.J. 

B  J. 
H.J. 

C.  S. 
('.  S. 

R. 
H.J. 

H.  J. 
R. 

<;.  S. 

R. 
B.J. 

s. 

B.J. 
S. 

s. 

s. 

s. 

B.J. 

S. 

s. 


Star, 


(i/r*  Auriga'] 


dCJeminornm. 
15  LyuciB 


697 
702 

705 

728 


24  LyiKMs  * .. . 
n-Geiniuornm. 


1767 
1787 


132  . 
18G6 

787  . 
791  . 


[(;r. 1 
6  Caw 


446]. 
ancri  . . 


1967 

(<T*(.'aiuTi  m] 

[pTrs.  Ma^j.j 
20U9 


(jTrs.  Ma,j 
2082 


iii- 
tilde. 


5.1 

5.8 

3.3 
4.7 

5.7 
6.0 

5.3 
6.0 

5.1 
5.3 

6.5 
6.6 

5.0 
6.2 

5.6 
5.4 

6.0 
4.0 

5.7 
5.8 

5.0 
5.0 

5.0 
7.1 


Mean  A.  R., 
1805. 


Mean  iletli- 
nation.  1895. 


Zenith 
(lintancc. 


Setting. 


S  Trs.  Maj. 
2155 


3.0 

5.8 


V  Vrs.  M{\) 
2199 


2207 
2232 


^Leouis 
914 


2273 

[37  Vrs.  Ma.j.j 


[35  H.  Irs.  ^laj.i 
[41  LeoiiiH  mill. J. 


3.6 
6.4 

5.0 
4.4 

3.0 
5.8 

6.9 
5.1 

5.1 
5.3 


952 


2400 

y  Vta.  Ma,j 


Or.  1771 
2529  .... 


1010 
2615 


[2  Can.  Yen. 
33  A 


f74Ur«.  Maj.] 
61  A 


95  A 

108  A 

121  A 

43  Comae. 


157  A, 
161  A, 


.').9 
5.  1 

6.5 
3.3 

6.1 
6.6 

5.  5 
5.5 

5.9 
5.6 

5.6 
5.6 

5.6 
6.7 

6.0 
4.1 

6.0 
5.0 


ft.  m.     n. 
6  16  48.74 
6  39  10.  21 

6  45  52. 16 

6  48  11.14 

7  08  05.  00 
7  13  41.  <I0 

7  15  02.  00 
7  28  15.00 

7  34  07.43 
7  40  44.  26 

7  44  17.45 

7  52  32.54 

8  02  22.  20 
8  14  17.  61 

8  2  »  27.  00 
8  25  13.  00 

8  28  01.  85 
8  38  43.09 

8  44  43.  50 
8  47  50.  34 

8  53  04.  69 

8  56  36. 02 

9  01  09.33 
9  15  04.11 

9  25  50.  13 
9  35  30.03 

9  43  31.45 
9  50  21.  80 

9  52  38.  22 
10  01  14.  28 

10  10  51.04 
10  13  03.00 

10  18  03.21 
10  28  23. 86 

10  35  33. 10 
10  37  42.  42 

10  46  15.  00 
10  54  58.  00 

10  55  54.  34 

11  12  48.62 

11  16  36.64 
11  30  46.40 

11  49  19.00 

11  .=)6  17.22 

12  10  51.92 
12  18  5.').  17 

12  2.*)  03.21 
12  28  28.70 

12  45  11.72 
12  51  40.  81 

12  57  40.  82 

13  06  58.45 

13  19  08.  25 
13  21  01.00  '•• 


0   '     '• 

49  2i)  27.  80 
43  40  53. 50 

34  05  15.53 
58  33  35.  99 

47  25  39.  35 
45  2=)  19.75 

36  57  30. 10 

55  59  11.75 

58  57  20.  03 
33  40  23.  47 

33  29  52.46 

59  19  54.  58 

68  46  59. 17 
24  21  10. 22 

27  16  39.90 
65  30  09. 85 

73  59  46. 94 
18  32  24.29 

62  21  17.52 
30  58  36.  49 

68  02  18.  72 

24  51  57.  78 

67  33  38.  07 

25  36  43.  66 

52  09  19.95 

40  14  10.58 

59  31  57. 27 

32  52  53.92 

57  18  50. 12 

35  45  22.  92 

23  56  26. 17 

69  16  30.20 

34  43  29.  00 

57  37  24.  23 

69  37  30.  62 
23  44  16.98 

53  03  46.  70 
39  46  34.  25 

59  13  52.  62 

33  40  02.  24 

64  54  18.10 

28  21  40.  48 

56  22  45.  80 

36  37  40.  20 

41  14  41.18 
52  08  37.  50 

58  59  00.  66 
33  49  40.  70 

38  05  16.  80 

54  40  03.  28 

64  10  26.80 
28  24  37.  62 

37  34  55.90 

55  32  05. 34 


N.  2 

S.  2 

S.  12 

N.  12 


50  22 
49  12 


I 


y. 

s. 

s. 


0 

1 

9 
9 


X.  12 

S.  12 

S.  13 

N.  12 

X.  22 

S.  22 

S.  19 

X.  19 


'  X.  27 

S.  27 

X.  15 

S.  15 

X.  21 

;  S.  21 

!  X.  21 

S.  20 

N.  5 

I  S.  6 

'  X.  13 

S.  13 

X.  10 

I  S.  10 

'  S.  22 

X.  22 

I 

S.  11 

X.  11 

I 

:  X.  23 

S.  22 


24  51  : 

03  30  f 

55  33  ' 

04  46  I 

32  36  I 
29  06  i 

I 

27  14 
49  43  I 

00  14  '. 
49  49 

16  53  I 
08  56 

13  26  I 
00  04 

29  41 
57  42 


51  12 
31  30 


X. 

s. 


6 
6 


N.  12 

S.  12 

X.  18 

S.  18 

X.  9 

S.  9 

S.  5 
X. 

X.  12 

S.  12 

S.  8 

N.  8 

X.  17 

S.  18 

S.  8 

X.  9 


32  12 

38  08  '■ 

I 

03  32  i 
53  22 
I 

39  15  ! 
15  55  ■ 

I 
01  51 

37  12 

48  44  I 

44  43  ; 

33  39  I 

40  24 

46  37 

07  18 

07  25 

45  49 

33  41 
43  32 

43  47 
50  04 

24  12 

08  26 

52  40 
52  20 

15  25 

38  32 

28  55 
40  25 

24  49 

09  57 

40  21 
05  27 

55  10 
01  59 


O   ' 

X. 

2  49.  7 

s. 

12  14.0 

s. 

X, 

1  00.2 

X. 

s. 

9  30.  7 

s. 

N. 

12  38.  3 

X. 

s. 

12  54.  8 

s. 

N. 

22  12. 6 

S. 

19  06. 4 

s. 

N. 

27  43.2 

X. 

15  11. 1 

N. 

21  34.8 

N. 
S. 

20  58.1 

N. 

5  57.5 

N. 
S. 

13  19.3 

N. 
S. 

10  46.  5 

N. 
S. 

22  39.  6 

X. 

11  26.8 

s. 

X. 

22  56.  2 

X. 

6  38.5 

X. 

12  46.  7 

X. 

s. 

18  16.0 

N. 

9  51.5 

N. 
S. 

5  26.9 

X. 

12  34  5 

N. 

s. 

8  17.2 

s. 

X. 

17  52.6 

N. 
S. 

8  58.4 

8 

ENG  94- 
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ySU  1      UEPOKT   OF   THE   CHIEF   OF   EXGINEEBS,  U.  8.  ABMT. 

Latitude  list  for  Sanli  Sic.  Marie,  JficA.— Continned. 


No. 

el 

p.iir. 

luLllr. 

rr. 

iJ.r. 

1 

rr, 

JJ..I. 

s. 

57 

15.  J. 

r.K 

S. 
15.  J. 

r 

5J» 

s.     , 

s.      . 

6U 

1J..I. 

Gl 

s. 
s.      , 

fi'J 

s. 

H.J. 

«>:i 

S.      1 

G4 

11.  J.  \ 

s. 

65 

s. 
IJ.  J. 

GO 

8. 

a. J.  1 

67 

^:  : 

<W 

S.       ' 

s.     1 

6U 

H..J.    1 
s. 

70 

s. 
n.j. 

71 

s. 
s. 

7'J 

s. 
s. 

T.\ 

N.  n. 

11.  J. 

74 

s. 

B.  J. 

75 

ll.J. 

76 

S.       ■ 

1 1 

n.j. 
ij.j. 

78 

s. 

79 

s. 

s.     ' 

80 

IJ.J. 

s.     ■ 

star. 


Mag- 
ni- 
tude. 


Mean  A.  K., 

1895. 


Mfau  decli- 
nation, 18:15. 


Zenith 
diaiaacc. 


Setting. 


17  H,  'jjiii.  Von , 

i;»:{  A 


\i  hracnnis] 

2:rj  A 


11  KootiH.. 
u  DrnconJH 


271  IJ... 

«]{<M)tiM 


309  A , 

:J20  A 


(;r.  2101 

:ni».... 


301  A, 
30:i  A. 


380  A 

f  l)ruc<iui8. 


405  A 

[eCor.  Itor.J 


444  A 


470  A  . . . . 
[<;r.2290J 


479  A 

^DraroniH. 


5O0  A , 

510  A 
.')21  A 


T)  DraooTiis. 
549  A 


553  U 

|t,*I{<'r<-uli8] 

."•H,"  n 

5l»7  It 


009  A. 
025  A , 


2i»7 

rr  lIiTrillia. 


tM3  A 

[f'  DrucoiiUJ 


059  A....*... 
[»•'  DrucouiHj 


0H7  A. 
089  \ . 


O  IIlTCIlliM 

[30  Dracoiiirt] 


5. 5 
5.G 

5.0 
5.0 

6.0 
3.3 

6.0 
3.8 

6.7 
5.0 

5.8 
6.5 

6.0 
6.0 

5.6 
3.0 

6.7 
4.0 

5.0 
6.5 

6.0 
5.1 

6.5 
8.6 

6.7 
6.5 

6.0 
6.7 

2.6 
6.0 

6.0 
2.6 

5.0 
6.7 


I 


h.  tn.    8. 
13  3U  UO.  45 
13  36  45. 40 

13  48  21. 92 
13  51  46. 60 

13  an  24.  M 

14  01 32.  n 

14  12  08.52 
14  21  37. 32 

14  31  23.11 
14  38  48.45 

,    14  48  46. 45 
{    14  51  37.98 


I 


15  02  21.  78 
15  03  51.78 

15  17  36.36 
15  22  35. 57 

15  25  52. 40 
15  28  41. 62 

1^  34  03. 39 
15  39  59. 17 

15  51  58. 36 
15  56  17. 76 

15  57  01. 90 

15  59  55. 41 

16  06  59. 49 
16  10  44. 66 

16  15  30. 09 
16  18  54. 64 

16  22  34. 42 
16  29  23. 60 


I 


I    16  30  56. 39 
>    16  37  19.73 


I 


0.7 
6.5 


700  A 

7rt4  A 

7M9  H . 
80»<- 


[»  Lvrji»  a  pr]  . 
329A 


6.0 
3.1 

5.4 
4.7 

4.0 
4.7 

0.5 
6.U 

3.8 
5.0 

0.7 
0.0 

6.5 
6.0 

4.5 
0.0 


16  46  09.52 
16  61  18.02 

16  67  26. 00 

17  04  18. 74 

17  05  46. 90 
17  11  2:{.37 

17  14  02. 99 
17  30  06. 54 

17  20  03. 79 
17  30  11.90 

17  33  54.39 

17  35  59. 55 

18  03  26.79 
18  13  17.46 

18  15  53. 76 
18  25  14. 49 

\A  2A  49. 22 
18  36  37. 00 

IH  40  51.57 
18  44  22. 20 


37  43 
55  12 

66  14 
28  00 

27  53 

64  62 

40  13 
52  20 

65  51 
26  68 

69  43 

82  43 

66  19 
26  42 

83  18 
69  20 

61  01 

31  42 

40  41 

62  41 

38  15 
65  02 

33  87 
68  60 

68  12 

34  07 

60  00 

32  34 
I 

i  61  46 
,  30  43 

61  02 
31  47 

I' 

,  46  09 
46  42 


56  60 
;  3604 

•  66  64 

I  36  65 

37  24 
!  65  16 

37  14 
I  53  14 

'  61  57 
i  31  15 

'  28  44 

,  (>4  21 

68  43 
23  47 

30  28 
'  62  26 

39  83 
,  62  62 


M 

13.15 
45.  U 

80.93 
25.10 

37.81 
39.87 

53.10 
10.07 

13.90 
27.82 

16.35 
28.14 

36.90 

1L64 

34.04 
02.43 

66.30 
48.72 

42.77 
81.60 

00.34 
47.00 

12.42 
44.66 

39.90 
29.90 

33.30 
41.50 

06.87 
09.43 

86.10 
35,41 

68.06 
32.70 

83.10 
17.90 

05.08 
38.90 

05.00 
21.09 

32.66 
40.32 

17.14 
28.60 

53.09 
41.60 


I 


S. 
N. 

N. 
S. 

S. 
X. 

s. 

K. 

8. 

N. 

S. 

N. 
S. 

8. 
N. 

N. 

a 

K. 

& 

N. 

8. 

N. 

N. 
S. 

N. 

a 

8. 

K. 
& 

a 

K. 
K. 

a 

a 
a 

M. 

a 

N. 
K. 

a 
a 


04.40  K. 

40.80  a 


31.64 
48.70 

87.34 
21.60 


a 

N. 

a 

K. 


8  46  53 
8  43  40 

18  44  25 
18  29  41 

18  36  28 

18  23  84 

8  16  18 

5  90  08 

ion  06 

10  81  38 

11  13  10 
13  48  38 

10  49  31 

19  47  54 

13  11  32 

12  49  58 

14  81  50 

14  47  17 

6  48  33 
6  11  30 

8  15  08 
8  83  40 

18  53  54 
12  20  80 

11  42  84 

12  23  86 

18  80  37 

15  55  34 

15  15  00 
15  48  67 

14  83  30 

14  42  80 

0  30  08 
0  13  27 

10  20  37 
10  35  48 

0  23  60 

0  84  87 

0  08  01 
8  46  16 

0  15  88 

8  44  84 

15  17  11 
15  14  88 

17  45  13 

17  5]  86 

33  13  58 
38  43  10 

18  01  84 
18  66  48 

666  38 
6  33  16 


1  "•   ' 

8  44.6 

1 

1 
18  86.7 

18  38.3 

6  08.0 

I 

10  36.0 

'.  13>.7 

1 

r  10  48.4 

1 

13  00.5 

14  30.8 

5  60.8 

831.8 

18  8&6 

13  03.4 

18  48.7 

15  80.7 

.  14  87.8 

I 


I 


oia 

10  38. 

0  30. 

8  56. 

8  50. 
15  30. 
17  48. 
23  27. 
15  56. 

6a8L 


a 
y. 

K. 

a 
a 

V. 

a 

K. 
K. 

a 

N. 

a 

a 

a 
N. 

K. 

a 

a 
». . 

a 

H. 

a 

H. 

V. 

a 

V. 

& 

V. 

a 

X. 

a 

a 

K. 
X. 

a 

X. 

a 
a 

X. 

a 

X. 
X. 

a 
a 

X. 
X. 

a 
a 

X. 

a 

V. 


APPENDIX  D  D  D — NORTHERN  AND  NORTHWESTERN  LAKES.      3395 

Laiitude  Hat  for  S4iuli  Ste.  Marie j  Mich. — Continued. 


88 


go 

01 
02 
93 
M 

k 

90 

•7 

98 

99 

100  , 
101 
102 

I 

I 
103 

104 

I 

I 

105  { 

106  ! 


s. 

S: 

S. 
N.B. 

S. 

s. 

s. 
s. 

s. 

B.J. 

S. 
B.J. 

B.J. 
S. 

S. 
B.J. 

S. 
S. 

S. 
S. 

K. 
S. 

S. 
S. 

B.J. 
B.J. 

B.J. 
IJ.J. 

S. 
8. 

S. 
B.  J. 

S. 

o.  s. 
& 

B.J. 

B.J. 

S. 


0Lynie 

o  Draconis 


fi  Lyr»], 
985A.... 


JDraconifl. 
910  A 


955  A. 
957  A. 

976  A. 
977A. 


1026B 


1057  (• 

1072  A 

1097  A..-. 

1115  A 

1I54A 

1182C 

403 

1211B 

1226  A 

1283  A 

1247B 

1256A... 
l(  Cygni] 


1280  C  .. 
<  Cygni. 


12^'r.'.': 


1320A 

0Ophei i    3.0 


3.4-4.5 
4.6 

5.0 
6.5 

3.0 
6.5 

5.4 

6.4  ' 

6.7 
5.0 

6.0 
6.0 

6.5 
6.0 

5.4 
6.7 

6.0 
6.0 

6.0 
6.5 

5.6 
6.7 

6.5 
4.0 

6.7 
3.U 

4.0 
6.0 

5.4 


1359A. 
1377  C . 

1382  C. 
1399  B. 

1429  A. 
1457  A. 

1474  B . 
14i»4B. 


I  [30Cephci], 
j  n  Pegasi  — 


5.4 

().  5 

6.0 
6.0 

6.5 
6.0 

5.4 
5.0 

5.3 
3.0 


Mean  A.  R., 
1895. 


h.  m,    t. 
18  46  12. 10 

18  49  39.11' 

19  03  33.  32 
19  09  41.43 

19  12  31.  83 
19  18  32. 85 

19  27  52. 13 
19  29  23.55 

19  33  39. 66 
19  35  13.65 

19  40  02.  CO 

19  56  02. 00 

20  0(k21.  79 


4  Cephei I  3.4 

^Pegasi var. 

I 

1589B 6.7 

1609  B 0.  0 

1628A '  6.0 

4  Caflsiop ,  5.8 


1649 
2138 


6.5 

6.0 


1661  B '    0.5 


[x  AndromJ, 


41  H.  Cephei 

1707  A 


4.1 

5.6 
C.5 


20 


0(k?l 
0^55 


55.69 


20  12  13.  ri6 
20  26  31. 32 

20  33  28.  00 
20  36  17.50 

20  41  08. 14 
20  45  21. 67 

20  40  31.91 
20  52  59. 72 

20  55  08.  08 

21  01  06.  72 

21  07  14.00 
21  08  28.01 

21  10  3.").  96 
21  14  05.80 

21  25  11.48 
21  27  18.  36 

21  38  21.89 
21  42  06.20 

21  44  OS.  00 

21  48  27.86 

22  01  44. 12 
22  09  29.  00 

22  16  41. 10  , 
22  25  09. 11 

22  34  5").  47 
22  3t^  04  79 

22  45  50.  46 

22  58  41.00 

23  02  58.  92 
23  12  19.68 

23  16  47.20 
23  20  10.  36 

Zi  28  13.00 
23  30  21.  00 

23  34  02.  75 
2.3  35  14. 15 

23  42  53.  21 
23  55  01.33 


Mean  d(>cli 
nation,  1K95. 


o  '    n 

33  14  27.49 
59  15  36.  07 

35  56  08.  41 
56  36  48. 10 

67  28  36. 44 

26  03  39. 12 

34  13  46.90 
58  22  22. 60 

63  12  02.  20 
29  54  10.  70 

47  39  38.  45 
45  29  09.  65 

64  31  36.34 

28  22  35.  80 

47  23  29.  50 

45  34  19.  56 

37  57  49.  30 
55  38  03.  61 

46  54  57. 00 

45  43  27. 38 

43  59  22. « 

48  47  28.  44 

50  03  14.40 

43  30  31.86 

62  52  01.40 

29  47  46.  21 

37  35  50.  32 
55  21  24.30 

23  10  42.  60 

70  05  58. 88 

50  42  36.  94 

42  34  31. 10 

38  09  37.  60 
55  18  11.20 

47  43  13.70 

44  55  11.10 

46  00  26.  76 

47  10  08.  60 

6y  02  18.  51 
29  40  19.  35 

65  38  52. 94 

27  30  47.28 

48  43  24.90 
44  35  33.  20 

31  14  13.40 
61  42  22.  34 

21  55  10.45 

71  03  42.  35 

49  53  2.').  2S 

43  45  09.  00 

67  13  24.  18 
26  20  07.  06 


Zonith   ! 
dlatance. 


Setling. 


S.  13  15  38  ; 
'  N.  12  45  30  ! 


I 


I 


S. 
N. 

N. 
S. 

s. 

N. 

N. 
S. 

N. 
S. 

N. 

S. 

N. 
S. 

s. 

N. 

N. 
S. 

S. 
N. 

N. 

S. 

N. 
S. 

S. 
N. 

S. 
X. 

I 

!  N. 

i  s. 

's. 
I  ^' 

■r- 

s. 

N. 

N. 
S. 

N. 
S. 

N. 
S. 

s. 

N. 

S. 
N. 

N. 

S. 

N. 


10  33  58 
10  06  42 

20  58  31 
20  26  27 

12  16  19 

11  52  17  ; 


16  41  56 
16  35  55 

1  09  32 
1  00  56 

18  01  30 

18  07  30 

0  53  24 
0  55  46 

8  32  17 

9  07  58 

0  24  51 

0  46  39 

2  30  43 

2  17  22 

3  33  08 

2  59  34 

16  21  55  ■ 
16  42  20 

8  54  16  ' 
8  51  18 

23  19  23 
Zi   35  52 

4  12  31  ' 

3  55  35  ; 

8  20  28  I 
8  48  05  I 

1  13  08 

1  34  55  ! 

0  29  39 

0  40  03 

16  32  12 
16  49  47 

19  08  47 
18  59  18 

2  13  19  > 

1  54  13 

15  15  53 
15  12  17 

24  34  56 
24  33  36 

3  23  19 

2  44  57 

20  43  18 
20  09  59 


o   / 
13  00.3 

10  20.2 

20  42.1 

12  04. 1 

16  38.6 

1  05.2 

18  04,2 
0  54.6 
8  50.0 

0  35.8 

2  24.0 

3  16.3 
16  31.9 

8  52.6 

23  27.  2 

4  04.0 
8  34.2 

1  24.0 
0  34.8 

16  40. 7 

19  03. 7 

2  03.8 
15  13. 8 

24  83.8 

3  04.1 

20  26.3 


S. 

N. 

S. 
N. 

N. 

S. 

8. 

N. 

N. 
S. 

N. 

S. 

N. 
S. 

N. 
S. 

S. 
N. 

N. 
S. 

S. 
N. 

N. 
S. 

N. 
S. 

s. 

N. 

S. 
N. 

N. 

S. 

s. 

N. 

N. 
S. 

s. 

N. 

N. 
S. 

N. 
S. 

X. 

s. 
s. 

N. 

s. 

X. 

X. 

s. 

X. 

s. 


3396      REPORT   OF   THE   CHIEF   OF  ENGINEERS,  U.S.  ARMY. 

The  list  of  latitude  pairs  has  heoii  prepared  with  a  view  to  observing  latitude  frofli 
time  to  time,  i'or  the  purpose  of  detecting  the  change  of  latitude,  if  there  is  any. 
Kcccut  deteniiinatioiis  of  latitude  at  various  jiointB  over  the  surface  of  the  earth  by 
skilled  observers  and  the  (>1aborate  investigations  of  the  older  observations  of  latitude 
and  star  declinations  leave  little  doubt  that  there  is  a  change  of  latitude  with  a  period 
of  about  one  year,  and  the  amplitude  of  which  is  about  0".6.  Two  places  on  the 
eartli's  surface,  180^^  apart  in  haigitude,  show  these  small  changes  of  latitude  exactly 
op]i()sito  in  phase.  At  (xrcenwicli,  for  instance,  when  the  latitude  is  at  its  greatest, 
at  Honolulu  it  is  at  its  least  value.'  This  would  indicate  that  the  pole  of  uie  eartii 
describcH  a  circle  around  its  mean  position  in  the  period  of  the  latitude  change. 

If  there  is  any  such  motion  of  the  pole  there  would  be  a  corresponding  change  in 
the  a/imuth  of  a  line  on  the  earth's  surface.  The  maximum  change  of  azimath  will 
occur  between  the  time  the  pole  is  farthest  east  and  farthest  west  of  its  meap  posi- 
tion, which  corresponds  to  the  time  of  greatest  deviation  of  latitude  from  its  mean 
]Kmition  for  a  place  90^  distant  in  longitude  from  the  place  of  the  azimuth. 

»Su]>posc  the  mean  position  or  the  center  of  the  circle  described  by  the  pole  to  be 
at  r  on  the  surface  of  the  earth  and  its  position  at  its  farthest  west  of  its  mean  posi- 
tion as  viewed  from  any  other  point  S  to  be  at  V,  then  the  change  in  the  direction 
of  the  meridian  through  S  due  to  the  change  in  the  position  of  the  pole  will  be  the 
angle  P  8  P'. 

The  spherical  triangle  P  S  P',  being  right-angled  at  P',  gives, 

.      „«.f     si"-  1*1" 

Taking  for  the  position  of  the  i>oint  S  Sault  Ste.  Marie,  of  which  the  Intitate  is 
46'  30'  06",  S  P  is  the  co-latitude,  P  P'  is  half  the  change  of  the  latitude,  0".3  for  a 
point  iK)^  distant  in  longitude  aud  the  corresponding  change  in  direction  of  the 
meridian  is  at  Sault  Ste.  Mario,  0".44.  The  greatest  change  in  the  azimuth  of  the 
line  will  be  twice  the  change  in  the  direction  of  the  meridian,  or  0".88. 

To  determine  su<'h  a  small  change  in  the  azimuth  re(iuire8  a  very  precise  method 
of  observation.  Tlie  probable  error  of  a  very  good  measurement  of  a  horizon- 
tal angle  in  about  :^0".5.  The  azimuth  of  aline  detennined  in  the  usual  way  by 
means  of  a  horizontal  circle  would  not  bo  any  more  accurate.  The  probable  errorof 
a  latitude  determination  by  means  of  the  zenith  telescope  is  onty  ^0".06.  The 
method  of  tracing  the  latitude  change  by  observation  of  an  azimuth  would  there- 
fore not  be  of  any  great  value  as  compared  with  the  direct  determinations  of  the  lati- 
tude, unless  s(Mne  more  accurate  method  of  observing  the  azimuth  can  be  devised 
than  llieone  ordinaiily  in  use. 

In  the  ordinary  method  of  determining  the  azimuth,  the  error  is  due  to  the  errors 
of  the  circle  used  in  observing  the  angle  between  the  star  and  the  mark,  and  tlM 
error  due  to  observation  of  tho  star  at  an  altitude,  where  a  correction  for  level  has 
to  be  ai»]>lied  for  the  inclination  of  the  horizontal  from  observations  with  a  strid; 
ing  level.  'I'he  errors  of  graduation  of  the  best  circles  are  nearly  of  the  same  ordsr 
as  the  change  of  a/imuth  to  be  determined. 

The  observatory  at  Sault  tSte.  Mario  is  well  adapted  for  precise  determination  of 
a/imuth.  The  stone  pier  lor  mounting  the  instrument  is  large  and  solid  and  wsil 
isolated  from  the  surla<'e  layers  of  the  earth,  so  that  no  trimmers  are  transmitted. 
There  is  a  concrete  pier  for  holding  a  mercury  dish,  and  the  star  can  be  observed 
direct,  and  rellected  from  Mer(.'ury,  dispensing  with  the  use  of  a  striding  leveL 
A  Azimuth  is  in  the  same  vertical  ])lane  as  I'olaris  at  western  elongation  within  4', 
and  the  angle  between  it  and  the  star  can  be  determined  with  a  micrometer,  dispell*' 
ing  with  the  use  of  a  horizontal  circle. 

The  expression  for  tlie  azimuth  of  a  star  at  elongation  is: 

sin.  A^^sec.  tp  cos.  <5. 
A^=  azimuth  of  star. 
<p  =  latitude  of  place. 
6  ^-declination  of  star. 

8u])posing  tho  azimuth  aud  the  latitude  to  vary  and  the  declination  of  the  star  to 
remain  constant,  then  dilfcrentiating  tho  equation  with  respect  A  and  ^  it  becomes: 

,  ,      cos.  (^  tan.  (p  , 
''^=       COS.  A       ''f 

For  a  change  of  latitude  of  1"  or  d  q>=\"  the  corresponding  change  of  asimnth  of 
the  star  or  d  A  is  0".O33.     There  is,  therefore,  very  little  change  of  azimuth  for . '" 


tion  of  latitude  at  a  place.  The  change  in  tho  azimuth  occnrs,  however,  for  a  chaofli 
of  latitude  at  ]>laces  !K)^  in  longitude  east  and  west  of  the  place.  oapposiiig2s 
latitude  to  remain  ccmstant  and  the  declination  of  the  star  to  vary,  then  diffisivntf* 
ating  tho  equation  with  respect  to  A  and  d  there  results : 
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—  sec.  cpsin.  S       . 

a  A=-  .-do 

cos  A 

FoT  Polaris,  S  =^^S^  44  55  '  and  a  variation  of  1"  in  S  or  d  S  =  1",  this  gives  d  A  = 
1.45   . 

The  standard  stars  used  in  observing  azimuth,  their  azimuths  at  western  elonga- 
tion for  Sault  Ste.  Marie,  their  declinations  and  right  ascensions  are  given  in  the 
following  table : 

Azimuth  of  starn  at  Sault  Ste.  Marie j  Mich, 


Star. 


I    Mag.    I  Decimation.    Right  asoen-  ^j^ereaUmie    Azin^uthat 
;nituS.._         1894.  sio„,1894.        ^^ngS.      eloi^gation. 
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11  1 
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30 

19 
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13 

1 

24 

54  I 

1 
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30 

42 

Very  resiiectfully,  your  obedient  servant, 

First  Lieut.  Charlks  S.  Richk, 

Corps  of  EmjineerHy  V.  S.  A, 


Thomas  Russell. 


b. — report  ok  mr.  fred  morle\,  assistant  engineer. 

United  States  Engineer  Office, 
Sault  Ste.  Marie f  Mich.y  December  15,  189S. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  primary  triangula- 
tion  planned  in  connection  with  the  resurvey  of  the  St.  Mar>8  River,  and  wnich 
extends  from  the  old  Mackinac  base  lino  on  the  south  side  of  the  Straits  of  Mack- 
inac northward  to  a  connection  with  the  triangulation  system  of  the  lake  survey  in 
the  eastern  end  of  Lake  Superior. 

A  system  of  triangulation  for  expanding  from  a  possible  4-mile  base  line  on  Batcli- 
ewana  Island  to  the  i)rim.iry  triangles,  and  forming  at  the  same  time  a  part  of  the 
secondnry  system,  planned  in  Whitetish,  Batchewana,  and  Goulais  bays  is  also 
included. 

This  work,  assigned  to  me  by  your  letter  of  instructions  dated  April  19,  1893,  was 
accomplished  between  April  17,  when  I  reported  for  duty  to  General  Poe  in  Detroit, 
and  November  15,  when  my  leave  of  absence  from  the  University  of  Michigan 
expired. 

Detail  reports  on  all  stations  located  and  on  the  work  in  general  having  been  fur- 
nished from  time  to  time  as  the  work  progressed,  as  well  as  an  annual  report  at  the 
close  of  June,  it  seems  unnecessary  at  this  time  to  present  more  than  a  summary  on 
the  work  as  a  whole. 

In  the  early  part  of  the  season  ]>rogre8s  was  delayed  by  the  lateness  of  the  spring 
and  conseciuent  unfavorable  weather,  as  well  as  by  the  lack  of  suitable  help  and 
want  of  necessary  instruments,  and  it  was  not  until  about  the  middle  of  June  that 
these  drawbacks  were  mainly  removed.  The  use  of  only  a  small  sailboat  on  the 
8<'condary  work  in  Wliitefish  and  adia<ent  bays  was  also  a  source  of  considerable 
delay.  From  about  the  middle  of  October  to  the  middle  of  November  the  atmos- 
phere c(m tinned  so  unfavorable  for  seeing  as  to  greatly  delay  the  work  during  that 
time. 

South  of  Sault  Ste.  Marie  much  of  the  country  back  from  the  shore  is  quite  acces- 
sibh*  by  roads,  and  so  well  settled  up  and  provided  with  means  of  travel  that  little 
dithcnlty  was  exijcricnced  in  semring  accommodations  and  in  getting  from  place  to 
place.  One  and  Hometinies  two  men.  in  addition  to  myself,  made  up  the  party  on 
this  ])ortion  of  the  work. 

North  of  Sault  Ste.  Marie  the  unsettled  condition  of  the  country  made  it  neces- 
sary to  procure  a  tent  and  other  camp  outfit  and  carry  with  us  provisions  for 
our  subsistence.  .lourneys  were  made  through  the  forests  on  foot.  On  two  occa- 
sions Indian  guides  were  employed.  Two  and,  for  a  part  of  the  time,  three  men 
were  rerjuired  in  the  reconnoissance  of  this  section  of  country. 

A  field  glass,  a  prismatic  compass,  a  pocket  sextant,  creepers  for  climbing  trees, 
and  sectional  maps  of  the  country  and  charts  of  the  lakes  were  provided  for  my  use. 
A  good  aneroid  barometer  would  frequently  have  been  of  service. 

Mirrors  were  sometimes  used  in  determining  the  intervisibility  of  stations  by 
reflecting  sunlight  between  them.  The  required  heights  of  stations  were  most  fre- 
quently determined  by  observations  from  tree  tops. 


.*i3!>^     i.'Kpoirr  or  Tin:  < iukv  or  i:>v;!yi:r:H>.  u.  <.  ai:my. 

nil.  -iiriir.iiv  ruvs!.!  jh»v. 

'flii-;  i-  iii:i'l<'  <»u  lli«;  old  M;:'-kiii:H*  l»as»--l"r.i*  >irr.:iT''ii  on  ll.-  <'ini:'  •»:•'•.•  <»!'•';.♦* 
Sf  I  ;.it.~  (if  Ml' !  i!i;(f'  :.inl  <-.\l  t  mliiiL;  JV*»iii  Mr(nii]"ii!>  T'oiiit  "*i'!.Thi':{^t  ;l^«»!:r  I  in: '.<•*. 
'11. «  I'lirn  i|  !«.!  •■ .  i.i.ii  Uiiii:  1 1n:  (MHJ  ^  nf  tlii^  ]i:iM*  Ji.i  v<'  l.t>  n  fiMiJnl.  TI.i-m-  ■.t.-m  -.  il.t 
li'il    ;f  jijM-.ir  In  |;;i  Vf  ^.-.l!*  r»«l  tli<' l«;i-t   rJlUIlLT*'    ill    JwisitiiiM    -ihcf   tln-y    \v»-if   '••■*  .i'-ihiI 

i'»i'.\  -r.-ii.-  :r.'»,  TIm.'  ;r'*'»*l'-ii*'  ]Miiiit>  on  tlieir  iiiijxr  mii  irii-i-.s.  ica:!-:::.::  T'..f  *\.:'i 
<;n!  of  I  li'- li  1-M-,  !il-;o  ;i)ih<;ir  ill  jii-rt«  it  roiiilirioii.  ,\(j  •.iuiaif  n.ark^  aT  t' •'»•:'!*  "f 
flii-  '•■.•«  i«r:i;ii*i  t  •>  iiiilii  al<  t  !'••!:•  jnriiTjoii.  'J'lii-  ii«'itl;\vi--T  «  ml  ^toin*  oi"  tl  »■  ".^I'l" 
a!. mil  !»;.  d  .  t  out  in  tun;  of' tin*  f'l'-i.t  door  of  t1i<*  M'l-iilpitu  Toiiit  li:;:i--iii'">'-. 
'I  I.I-  -oiiil.!  .  I  «iid  ^i«.ia'  i-^  ia  tl.f  lii"!iuav  lrai!i!;i:  tVoiii  Ma»k!iia«'  (irv  To  <  hti—v- 
y.iiu.  a'ni  .-.lioiit  1-  .  mill'-;  I'imiii  tin-  loiim-r  j»lai-f.  as  iinii«':it»'d  l»y  llu*  liiilt-  ]•  "^t  o!i  li:' 
\Iirliij.iji  Ciiiir.jl  l,*ail:«».i«l.  whirh  ri-.ns  j»araII«.'I  to  ilw  ha^r  alouj^  it^  Miurlif  i-t  {•■•i- 

t  lOll. 

A  1 1  iiu;i-i!i'MMm  oi  tli:.<  h.'iscliiir  i*;  T<'rniniM('a«!e«l.  Tin-  si»!nlii'asT  «^ihI  of  it  is  :n«w 
nmi  j.iii!  !»;,  a  ).al»Ii'-  'ii  :]i 'n  :i;. .  n  portion  of  win -li  i>  Inil  liltli- Travfli'd.  'l'l.i«.  !i  ilf 
|ii<  si  Ills  un  nli-.i  liii'tioii  lo  Tin  a'.iiriHMMiT.  aii<l  littlo,  if  any,  to  the  iuttTvi-iibiliTv  of 

l»:i-i'  iimI-.     Tin-  !M»rili\N  ist  (|  1 1  Mil  I  r  of  tin*  li;!"!'  is  < iij)i«Ml  hy  a  jirivatiToail  lfa«iii«:; 

to  M<  <  iiil|iiii  I'oi''i  !i'4lit-IioM-' .  i-^  Jiitlt*  tiavcli'd,  ofurs  in»  oUstiin'tioi"*  t<»  nu-asiirt- 
ihi  hi.  MHi  <:i:j  Im- r)rn  !■'"  of  <i!i^l  riiiM  ieiiis  to  >iglil  al  sm;iU  «*\|>rii>*«*.  Ilu' r»'iuai':i!i;; 
inilr  li.-i \  iiiu  l'f'«  !i  all'tv.  <  <l  lo  <4i nw  up  aL':iin.siin-«-  ii  was  tii.st  cui  (uit  jnvsifiits  iilwtr'.ii  - 
tioiis  to  iiiijiMini'M'i't  a-^  \\i  II  a«>  to  si^ht.  'i'liis  ]iortion  ran.  liowi'vcr.  In?  rrni«i-ne«l 
al  jiroli.,liI\   Ii  -■  tiiMM  li:ilf  li  «•  «\|"«-ii-'i'  ri'fjiiirt'il  iiitlu.*  tirst  riittiiijj. 

'I  III*  N>  >ltiii  oj"  iiM;iiiiiI;ii«ials  aoi»|»1«'il  in  ]):ivsin;;  iinrthwanl  from  the  Markinac 
l»:i^<',  il  will  In-  siMii,  <l<.sil\  :i_".«'r-  for  a  ways  witli  tin*  >v.st«Mn  fornnTlv  \\<rd  in  tlif 
Mil  \  ry  of  1  lir  SI  I  :iit- of"  ,M;i(K  iiia<-.  Tin'  ^^i-odrfic  points  of  th«*  I'ornuT  staiit>iis  on 
I'tiinl  St.  f^iia«  I-.  li'aMiit"'  Ilink  I'l  al;,  and  Mackiinor  Ishniij,  havo  hoi-n  rft"ovir«  «1. 
Itiit  nnIiIi  I  In- po>:sil»iJiiy  of  I  he  l.i^t  luiiiH'd  ha\  in;;  hccn  sli^ilitly  distnrhed.  Tlu**!' 
p«»iiils  air  to  ln«  ri'o«riipi»d.  La<k  ot"  tiino  and  nnfav  orahlf  weatlu-r  lU'ovfiitrd  ny 
\  isil  iiiiX  IIi'iliiiLC  •'^i»i"i'>'-i  J'oini.  i'oiiit  St.  Martin,  and  I'oint  Fnyanl  to  look  t'or  foriuer 
slijii«»ii.^  on  tin  M'  poiiiis.  Il.i  h-  is  litih*  doiiht  Init  that  tho  .stations  on  the  lirst  two 
iMiind  points  r.ui  1m'  m  invM  id,  and  jios^ildy  (Hi  all  thrt-e  iMiint.-.  ThfSi*  .stations,  ii 
loiiiid.  an-  to  lir  iiori  iipii  d  ami,  if  not  found,  mw  .stati(»ns  in  their  iwmtdiiite 
\  n-.iiiiy  :iri-  (o  In-  ii^id.  A.  lim-  from  Mai'kin.'H-  Isl.nid  to  Ji  .<«tation  near  the  iiorlli- 
c.i  1  I'Md  of  r.nis  r.hiMi-  T-I.iml  liiin'4,  di'li-nniiu'd  tliron^h  the  ahove  series  of  stations. 
ilir  1 1  !:in-:iil.i1  loll  \\iil  In-  (-;inicd  northward  from  this  line  to  two  iiiluufl  statioUN 
.'inii  NO  nil. 

I  In-  :(\i  r.i<'-  lni'..',iii  of  tiiiilH'i-  hc'iiiu:  ahont  SO  A-rt,  ami  tin*  roiintry  conqiarativfly 
«\  «ii,  liiuli  -1.11  ioi.  ^  :ir«-  1 1  ijiiiu  d  al  1  In-  tw»»  inland  ]mints;ind  near  the  northeast  end 
ill   liois  i'll.im-  I.-Nl.iin!  to  ^i<t  al)o\(-  tlic  liinhcr  ami  avoid  rnttin^. 

nii:  n«»i;tiii:i:n   <  nxxi-ciKiN. 

of  tin*  old  Ilk*' 'nrvny  >i:it  ions  in  tin'  rastrrn  end  of  Lake  Sii])erior,  Mamainv, 
'^iln;ll^■d  :ilioiit  I»  iiiilrs  mMili  of  Mairln-wana  l'»ay,  was  the  last  or  nmst  .s(uitlifrly 
»'t:iiio!i.  «  ji^.mi  Ma,  lor:it«<l  on  the  <"a>t.  roast  of  the  lake,  al»ont  42  iiiih-s  iv»rtb- 
\\r-iri!\  of  M.im.iiiisi'.  to-j'llnr  with  station  Mi<'hipieot«'ii.  on  thtr  uorthwe.<«t  Ride  of 
Mil  Iiipii'ofi  n  Nhiinl,  lor'nnl  witli  Mamainsj;  tho  vrrtices  t)f  the  last  triaii^jli*  iu  the 
lat'  r:il  rii.i.'i  of  ti  i:in'^!iM  in  tlii-^  end  of  the  laki'. 

At  M.iin.iiii  <■  '•  I  in-  ■.:•«"!«■  til'  p«»iii I  \N  as  maik(>d  hy  a  nail  driven  into  a  .stake  ahont  J? 
im  1,1  .  in  ili::':.riiT  m  I  .'ih'iiit  oiH'  foot  lii'low  t  lir^ininml  snrfai'**."  'I'hisstaki'  wasionml. 
.'Mil!,  ihoML'Ii  II.-  fop  poriion  was  rott«d  away  so  that  tlm  nail  it-«tdf  "was  not  vrcov- 
i  nd  in  |>!:n«'.  I  In*  niai?!  poll  ion  t»f  tin'  st.'iki'  was  so  \v«dl  pr('?»erviMl  that  I  tV»d  ronti- 
d«!il  1 1 1. 1 1  1  !'i'  pi.i.  !•  of  tin-  <»riixin;il  ;;ro«h'ti«*  ]»oint  \v:is  r«M-o\<'ri'd  w  ithin  h"s«.  tlian  half 
:in  unit.      I  In  ;i   1 1  oin»mii;i  1  siom>  ])ost  in  tin*  vicinity  is  Htill  in  place. 

At  (  in".-;!!!:  i::i  "  I '  ••  l»ras>  poini  ;il)ont  oin-  fourth  of  an  jmh  in  iliaim-trr  si-t  in  tIh' 
locK  I,,  Mini,  tl.f  !Mod«tii*  point  "  was  fonnd  in  ]da«'«'  and  in  j»erfe«'t  rondition.  Tin* 
":i  t  t-'in-mn-.-il  vi.i.r  po-f"  ih  :ir  hy  is  al>o  nndistnrhed.  'I'liis  statiiMi  is  on  a 
lull  only  \'.'\  III  !  a.iioxr  the  lake.  :ind  niifort  nnattdy  so  bitnatcd  that  nothing  <-aii  hf 
<•  II-  iV.-ni  it  to  I  In-  «■•.  vfw  :ii»l  of  tin-  liin'  fioiii  it  to  Mamaiiisi' owiiijx  to  the  hiulnT 
hill.,  hill  a  -holt  di-^t.  iM«'  awa\  on  tin'  n;i>tnrlv  sid«'  id' (i.'ir^runtna  llarhor.  The  lii»«' 
M:!i:i:iiii-i'  <  iar--.:int  ua  (oiihl  not,  tlnn-fore.  he  used  as  at  tii.st  anticipated  as  the  dirert 
liiii"  of'  coniirif  ion. 

'I  in-  mw  .si.it  ion  Piini.ijfniel  was  thrrrfore  located  <ni  the  higher  hills  alxnit  a  inilr 
from  th.c  noiiln- r^t  ;-hore  ni'  (lai  L::intna  llarhor,  ahont  -  miles  eastwanl  of  .-taiiou 
( J;iri^:intii:i,  :ind  tin-  rcco\rrv  «d"  Michipicoti-n  >tation  son^ht  for. 

At  Michijdcoti-n  the  ^rodetic  ]»oint  is  recordi-tl  as  heing  ^'marked  hy  a  eross.  i  lit 
in  the  solid  surf.i.  e  rock."  The  tripod  is  still  standing,  though  a]»parentl\  tilted 
o\i  r  southeil\  jihoiit  <)  imhes.  I  was  nnahh'  todisj-ovor  what  appeared  tome  unuiis- 
tukable  marks,  as  <lescrihed  ahove,  of  the  geodetic  point. 
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**The  {istrononiical  stone  post,  used  in  1869,  bearing  south  44°  04'  west  and  120.25 
feet  distant  from  tlie  geodetic  point"  was  found  undisturbed  and  its  center  marked 
by  the  intersection  of  three  lines.  These  lines,  though  not  cut  very  deep,  were 
plain,  especially  if  the  rock  stone  post  was  wet. 

I  recommend  that  the  '*  astronomical  st One  post"  be  reoccupied  and  observation 
made  for  true  meridian  whence  knowing  the  azimuth  and  distan(;o  from  the  "stone 
post"  to  the  geodetic  point  the  latter  can  be  relocated.  A  careful  examination  of 
the  surface  of  the  rock,  at  the  point  so  located,  with  a  magnifying  glass,  after  hav- 
ing thoroughly  washed  the  rock  with  water,  may  lead  to  the  discovery  of  the  origi- 
Dtil  marks.  If  the  original  marks  and  consequently  the  geodetic  point  are  found, 
the  line  Michipicoten-Mamainso  is  the  line  of  connection  to  use.  If  no  marks  are 
found,  the  relocation  of  the  geodetic  point  by  its  recorded  azimuth  and  distance 
from  the  astronomical  stone  post  is  to  be  made,  in  which  case  Gargantua  could  be 
reoccupied,  the  anglesof  the  triangle Michipicoten-Mamainse-Gargantua  remeasured 
at  small  expense,  and  the  line  Gargantua-Mamainse  ctill  used  as  the  line  of  connec- 
tion. It  would  be  well  to  procure  a  copy  of  the  original  field  not«8  pertaining  to 
the  measurement  of  the  distance  and  the  determination  of  the  azimuth  between  the 
geodetic  point  and  astronomical  post. 

The  system  of  triangulation  ado])ted  in  passing  northward  from  the  Mackinac 
base-line  to  a  ccmnection  with  the  lake  survey  triangulation  in  the  eaBtcm  end  of 
Lake  Superior  is  as  follows : 

Quudnlatenil.  Vertices. 


I '  A  (weflt  base),  B  (oaat  baae),  C  (Mackinac  Island),  D  (St.  Ignace). 

II r  (Miukinac  Island),  I)  (St.  Ignace),  E  (Rabbits  Back),  I  (Point  St  Martin). 

Ill C  (Mackinac  Island),  E  (RabbiU  Back),  H  (Boiling  Spring  Point),  I  (Point 

St.  Martin). 

The  triangle  C  (Mackinac  Islund),  D  (St.  Igna'^e),  E  (Rabbits  Back)  alone  could 
be  used,  as  indeed  was  done  in  the  former  survey,  in  place  of  quadrilateral  II.  Side 
C  (Mackinac  Island;,  I  (Point  St.  Martin)  could  be  computed  from  triangles  in  quad- 
rilateral II  and  quadrilateral  III  omitted,  or  omitting  quadrilateral  III  and  substi- 
tuting for  I  (Point  St.  Martin)  the  common  vertex  ot  quadrilateral  II,  III,  and  IV, 
— a  station  on  the  southeast  side  of  Little  St.  Martin  Island,  the  line  from  this  new 
station  to  C  (Mackinac  Island)  would  be  computed  through  better  formed  triangles 
in  new  quadrilateral  II,  but  less  favorable  triangles  would  result  in  new  quadri- 
lateral IV.  An  auxiliary  4-foot  .station  might  bo  placed  on  the  southwest  side  of 
Little  St.  Martin  Island  to  form  a  quadrilateral  with  D  (St.  Ignace),  E  (Rabbits 
Back),  and  C  (Mackinac  Island),  from  which  a  double  computation  of  the  line  E 
(Rabbits  Back) — C  (Mackinac  Island),  through  good  triangles, would  result,  in  which 
case  finadrilateral  III  would  be  retained.  None  of  these  possible  alterations  com- 
mend themselves  to  me  as  possessing  sufficient  advantages  either  in  point  of  economy 
or  greater  accuracy  to  warrant  a  change  from  the  system  given. 

Quadrilateral.  Vertices. 


IV 

V. 

VI. 


I  (Point  St.  Martin),  L  (Point  Fuyard),  Bois  Blanc  Island,  C  (Mackinac 

iHland). 
C  (Mackinac  Island),  Bois  Blanc  Island,  Lime  Kiln,  Daggett. 
D.ay;;;ett,  Limo  Kiln,  Salter  Hill,  Duke. 


(^iiadrilatoral.  |  Vertices. 


VI I Duke,  Salter  Hill,  PhilHim,  Larke. 

VIII  Salter  Hill,  Pbilliiis,  Km^s  Mountain,  Iroquois. 

IX Iroquois,  Kings  Mountain,  Maniainse,  WlntefiHh. 


In  planning  the  triangulation  from  the  line  Mamainse-Kmgs  Mountain  to  the 
northern  connection  a  simple  triangular  system  only  has  been  contemplated.  How- 
ever, by  reading  the  line  Black  Beaver  Hill-Michipicoten  the  angles  of  the  quad- 


3400      REPORT   OP  THE   CHIEF   OP   ENGINEERS,  U.  8.  ARMY. 

rilateral  Michipicoten^  Mamainse,  Black  Beaver  Hill,  Pantagrenl  will  be  completely 
read,  and  by  reading  the  line  East  Sturgeon  Monntain-Iroquois  the  angles  of  the 
quadrilateral  Mamamse,  Iroquois^  Kings  Mountain-East  Sturgeon  Monntadii  will  be 
completely  read.  Possibly  Whitefisb  can  be  seen  from  East  Stargeon  Monntain. 
The  triangle  Mamainso,  Black  Beaver  Hill-East  Stargeon  remains.  It  is  protmblo 
tliat  the  line  East  Sturgeon  Monntain-Pantagmel  can  be  read,  thongh  this  was  not 
determined,  in  which  case  the  whole  system  would  be  made  (jnadrlTateral.  These 
ad<litional  lines  to  be  read  are  long  and  the  resulting  quadrilaterals  not  of  good 
form.  It  is  doubtful  if  any  material  advantage  vould  be  gained  in  trying  to  make 
the  system  quadrilateral. 


TrianijleB. 


Vertices. 


X Mamninse.  Eings  Monntain,  Eaat  Stnreeon  Monntain. 

XI Marauiuse,  Eant  Sturgeon  Monntain,  Black  Beaver  Hill. 

Xir ManiaiiiAe,  Black  lieaver  Hill,  PautagmeL 

XIII I  Mnniaiiitu*,  Pantagniel,  Michipicoten. 

(XIV) j  (ProviHiounlly  Mamainne,  Mionipicoten,  Gargantoa.) 


The  following  quadrilateral  and  triangles  form  a  branch  system  from  the  main 
chain  to  cover  the  lower  portion  of  the  St.  Marys  River: 


Fonii.  VerticcH. 


Oua<lrilat<Tul Salter  llill,  Raber,  Lime  Kiln,  Dnke. 

Triaiijrlo Salter  II ill,  Kaber.  Gafluey. 

Do Salter  llill,  (ralfney,  Druniniond. 

Du Salter  Hill,  D^'uniiiioiid.  Pbillijm. 


From  tho  line  Gatlney-Kaber  a  reduction  to  the  secondary  system  of  triangles  yet 
to  be  planned  in  the  lower  portion  of  the  river  and  among  the  islands  in  l^togan- 

iiinsinjr  Bay  can  be  easily  effected. 

JSerondartf  syaiem  in    JVhiteJUh  and  adjacent  bai/a. 


Form.  I  VertieeH. 


Quadriiaternl i  WhitefUb,  I*ariHian  Inland,  Kings  Mountain,  Maniainae. 

Do 
Do 


iitiiv-i  tti  ..........  I      i<   iiiiv-iinji,    M.  iiiiniiiu   xniiiuil,  XV1IJ|CB   JU.«f UUlAllI,   jnuillMIIVt:. 

1>(» WliitefiAli.  PariHian  Inland,  Ma]de  Inland  (12),  South  North  Sandy  a4). 

Do South  North  Sandy  (14),  Maide  Island  (12),  Kndder  Head         -    •    -     - 


.        .         ^  ...  (tt),  Crawford  (1). 

South  North  Sandy  (14),  Rudder  Head  (9),  West  Batcbowana  (11  >,  Cmwford 

Trianj:le |  Crawford  (1),  West  Batcbowana  (11),  Sand  Point  (3). 

Hexa;i;oii Went  Bat^'liewana  (11),  Sand  Point  (3),  Harmonie  River  (4),  Perry  (5),  lalani 

(6),  South  Shore  (8),  East  Katchewana  (renter  of  hexagon)  (10).' 
Trianjrh'  •. West  IJatobewaua  (11),  Kud<ler  Head  (0),  South  Shore  (1). 


Dy  using  the  trianjrle  South  North  Sandy  (14),  Ma])le  Island  (12),  Crawford  (I) 
f(»r  tlio  third  <|uadrilaterat  above,  the  cutting  on  the  line  Maple  Island  (l2)-RQdder 
Head  (!)),  which  is  considt^ablc,  is  avoided.  An  8-foot  station  would  then  be  aufil- 
cient  for  Kndder  Head  (9). 


Form.  I  Vertiees. 


TriauKlo North  North  Sandy  (15),  Rudder  Head  (ft),  Crawford  (1). 

Do North  North  Sandy  (15).  Kndder  Head  (9),  South  Pancake  (17).  - 

Iht North  North  Sandy  (1;')),  South  Paneake  (17),  North  Pancake  (18>. 

Detached  trianglett. 


Fonn.  VertieeH. 


Triaiich- Kndder  Head  (9),  Crawford  (1),  Small  Island  (16). 

i)o Crawford  (1).  Sand  Point  (3),  Carp  River  (2). 

Do ,  Ea4*t  natrhewana(lO),  Roe k  HUl  (7),  Island  (0). 

!>•» Mai>lo  iBland  (12),  South  Sandv  (13),  Rudder  Head  (»). 

Do TariHlan  Island,  South  North  l^dy  (14),  Kara  (19). 
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By  substituting  triangle  Rock  Hill  (7),  Island  (6),  Perry  (5),  for  the  third  triangle 
in  the  above  list,  the  cutting  on  the  line  East  Batchewana  (10)-  Rock  Hill  (7)  is 
avoided. 

In  case  the  line  Maple  Island  (12),  Rudder  Head  (9)  is  omitted,  a«  previously 
suggested  to  avoid  cutting,  the  fourth  triangle  above  would  be  replaced  bv  the 
triangle  South  Sandy  (13),  Rudder  Head  (9),  Crawford  (1). 


Fonn.  Vertices. 


Quudrilateral Whitetisli,  "West  Shore  (33).  Iroqnois,  Parisian  Island. 

IK* West  Shore  (33),  Iroquois.  North  Clros  Cap  (26),  Parisian  Island. 

Do Parisian  Island.  North  (Jros  Cap  (26).  Maple  Point  (25),  Goulais  Point  (20). 

Triangle (Joiilais  Point  (2<)).  Maple  Point  (25),  Buchanan  (21). 

Do '  Buchanan  (21),  Maple  Point  (25),  Gonlais  River  (24).  •     ' 

Do Maple  Point  (25),  Goulais  River  (24),  Mission  (22). 

Do Mission  (22),  Goulais  River  (24),  North  Bay  (23). 


Stations  Maple  Point  (25)  and  (loulais  River  (24)  are  old  stations  recovered. 


Fomi. 


Vertices. 


?aadrilateral ,  West  Shore  (33),  Iroqnois.  South  Gros  Cap  (27),  Parisian  Island, 
riangle Whiteflsh,  West  Shore  (33),  Parsian  IsUnd. 

gnadrilateral ,  West  Shore  (33),  Menekannee  (29),  Salt  Point  (28),  Parisian  Island. 

Do  '  West  Shore  (33),  Taquamenon  Island  (32),  Salt  Point  (28),  Parisian  Island. 

Trianele Taquamenon  I-sland  (32),  Menekannee  (29),  Salt  Point  (28). 

I>o Taquamenon  Island  (32).  Ransom  (30).  Menekannee  (29). 

Do Emerson  (13).  Ransom  (30),  Menekannee  (29). 


The  following  five  points  are  designed  to  be  located  by  intersection : 

1.  A  point  on  the  north  end  of  I'arisian  Island  (old  station). 

2.  A  point  on  the  southwest  end  of  Parisian  Island  (-approx.  old  station). 

3.  A  point  on  the  cast  end  of  Iroquois  Island. 

4.  A  i>oint  on  the  mainland  south  of  Iroquois  Island. 

5.  A  point  near  the  mouth  of  Taquamenon  River. 

I  wish  to  call  attention  to  the  fact  that,  owing  to  the  commanding  views  to  be  had 
from  Mamainse,  Kings  Mountain  and  East  Stur^^eou  Mountain,  a  few  of  the  secondary 
stations  can  be  well  determined  directly  from  them,  and  would  suggest  that  advan- 
tage be  taken  of  this  in  each  instance  where  it  can  be  done  without  the  use  of  a  helio- 
trope. Crawford  (1),  South  North  Sandy  (14),  and  North  Gros  Cap  (26)  are  examples 
of  points  visible  from  two  or  more  primary  points. 

SITK    FOR    A    BASK-LINE. 

Batchewana  Island  furnishes  a  site  for  a  4-mile  base-line  over  remarkably  level 
ground.  This  base-lino  would  bo  about  parallel  to  tho  east  and  west  township  line 
on  the  island,  and  would  be  a  little  to  the  north  of  the  latter.  At  the  time  this  site 
was  examined,  July  28-21,  it  was  (piito  dry.     (See  my  monthly  report  for  July.) 

The  triangulation  in  l?atehewana  liay  has  been  planned  with  reference  to  this 
base.  This  system,  while  retiuiring  but  little  cutting  on  the  main  land,  calls  for  a 
considerable  on  the  ishmd,  which  is  everywhere,  though  not  heavily,  wooded. 

This  base  being  situated  near  the  northern  end  of  the  work,  about  10  miles  from 
Mamainse  station,  would  be  a  base  of  verification  for  the  entire  work.  However, 
with  a  4-niile  base-line  to  begin  with  at  the  stmthern  end  of  the  work  on  the  Straits 
of  Mackinac,  and  a  2-niile  one  midway,  you  may  de<'ide  to  omit  this  one. 

If  a  base-line  is  not  measured  on  the  island,  a  change  in  the  triangnlation  system 
given  for  J^atch<'waua  J^ay  to  the  one  outlined  on  map  accompanying  this  report  is 
recommended,  as  it  greatly  reduces  the  amount  of  cutting  required.  Points  on  the 
island  and  other  points  on  the  main  shore  can  easily  be  located  by  adding  tertiary 
triauixles.  This  system  could  also  be  used,  even  were  a  base  measured,  by  connect- 
ing  the  points  marked  (>  and  X  on  the  map  with  the  east  and  west  ends  of  the  base. 

KKIUCTION    Tit    "sot)    liASE." 

The  reduction  from  the  main  chain  of  quadrilaterals  to  the  **Soo  Base"  line  can 
be  effected  in  a  variety  of  ways,  as  will  be  seen  fnmi  the  map*  showing  details  of 

'Not  forwarded. 
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rediictioii  to  the  '*8oo  Base"  ncoompanying  tbis  report,  and  hence  no  particnlar 
liiir  of  reduction  is  liere  indicated. 

In  this  coune<tion  it  may  ha  stated  that  station  Korah,  while  serriuf^  ausefal  pur- 
pose in  tliu  above  reductifm,  taken  in  connection  with  stations  "Soo*'  and  8t.  Marie, 
uIko  serves  lo  locate  the  astronomical  obsi>rvatory  ot*  the  survey  at  Sanlt  Ste.  Marie. 

Station  A/imuth  is  about  5  miles  distant  from  the  obfier^'atory  and  so  nearly  due 
north  of  it  as  to  bo  seen  through  the  opening  in  the  obseri^atory  bnilding  for  the 
meridian  circle.     A/imuth  can  therefore  be  directly  determined  at  the  observatory. 

The  following;  stations  were  located  by  Mr.  O.  B.  Wheeler,  assistant  engineer,  the 
previous  year:  East  base,  west  base,  "Soo,"  St.  Murie,  Mirron,  Larke,  Raukin  Moun- 
tain. 

BUILDING  OF  STATIONS. 

At  Michipieoten  a  new  scatfolding  was  built  around  the  old  9-foot  tripod  which 
was  htren^tlieued  by  new  braces.  A  road  was  also  cut  out  from  the  mining;  plant  on 
the  northwest  sliore  to  the  station  for  the  observing  party  iu  conveying  the  mstra- 
ments  to  the  station,  distant  about  2  miles  from  the  shore. 

At  Gargantua  a  new  4-foot  tripml  was  built  and  a  road  cut  out  from  the  shore  to 
the  station. 

At  Drummondan  11 -foot  tripod  and  scati old iug  were  built.  The  geodetic  point 
was  also  marked  and  three  witness  stones  set.  ity  preparing  these  stations  for  the 
observer  the  ex)>ense  of  sending  the  construction  party  to  these  places,  which  would 
h.ive  been  coni])arativeIy  large,  has  been  avoide<l.  Three  4-foot  tripods  for  secondary 
stations  have  also  been  built. 

STATION-    II RIGHTS. 

The  mountainous  character  of  the  country  north  of  Sault  Ste.  Marie,  especially  on 
the  Canadian  side,  has  reduced  the  requin^d  elevation  of  stations  in  this  section  of 
country  to  moderate  heights  and  in  some  instances  to  a  minimum.  But  south  of 
Sault  Ste.  Marie,  where  the  gnuind  is  comparatively  level  and  mostly  covered  with 
tall  timber,  the  necessary  lieights  ot  staticms  to  avoid  cutting  have,  in  a  number  of 
instances,  been  considerable,  as  will  be  seen  from  the  following  list: 


Naiiic  of  Hlution. 


A  (W('«t  hunt') , 

H  (I'Sist  ]*nHV) , 

(■  (MiK'kiiinc  Island). 


J)  (St.  Tiiiiaco) 

E  ( liiibbilH  Hack) 

II  d'oilm;:  Spring  I'oiut)... 

I  (roinr  St.  Martin) 

L  (point  Fuyuril) 

I'toiH  I'llanc  IsIjukI 

I)a^fr«*tt 

Linn-  Kiln I 

J)nk.' 1 

Salt.r  Hill ! 

Italx-r 

< Jallnoy   

1  ti'uiiiinnnd 

PliilliiM 

].ark«- 

Irnqnois 

Kdrali 

AziiHMtli   

Kankin  Mountain 

Iviiiiirt  Miinntain   

AVIlitl'  V\Ah 

Mainainsf     

East  Stum«'«in  Mount;iin 

Hla.k  Wi'iiwv  Hill 

Piintajirnrl 

M  it'll  ipii-ot  en 

((iar;:antna) 

Si'cnndan/  ittationn. 


JI(M|;ht  of'rttation. 


Do. 
ThiM     station,    re- 
newed in  1886,  i8 
i  n     f;oo<l    condi- 
tion. 
8  feet. 

4-tonf  tri)MNl. 
HJfeet. 

l)t». 

l»o. 
96  feet. 

l)o. 

Do. 

Do. 
64  feet. 
m  IVcf. 
ICf  feet. 
11 -foot  tripod. 

n2  feet. 
64  feet. 
32  iWt. 
4- foot  tripofl. 
32  feet. 
4-f(K)t  tripod. 
8  foot  tri)>od. 
;{2  feet. 
2r>  feet. 
4  foot  tripotl. 
8-f«M»t  tri]M>d. 
48  feet. 
0-foot  trijKxl. 
4-foot  tripod. 


XaiutMif  Htatiuii. 


Height  of  statioB. 


Crawford  (1) 4- loot  tripod. 


/Secondary  »tati<m*^ConVd. 


Carp  River  (2) 

I  Sand  Point  (3) 

Ilannonie  Kivcr  (4) . 

I'errv  (5) 

iMland(K) 

RoeknilKT)  , 

South  ShunMB) 

Rudder  iluad  (9)  .., 


East  Ilatcliewana  (10) 
Wtmt  Batcliewana  (11).. 

>  Mnplo  island  (12) 

South  Sandy  (18) 

South  North  Saudv  (U) 
North  North  Siindy  (16) 

Small  iHland  (16) 

South  Panrako(17) 

North  Vancake  (18) 

Kar!*(l») 

(roulais  Point  (20) 

liuehiinnu  (21) 

MiAAion  (22) 

North  nav(2:t) 

(^niLu8  Riv(*r(24) 

Maplo  Point  (25) 

North  (rros  Cap  (26) 

South  (iros  Cap (27) 

Salt  Point  (28) 

]^Ienekauni>e  (29) 

Rannoni  (3o) 

Emerson  (31) " 

Taiinamenon  iMland  (32) 

WoBt  Shorts  (33) 

Parisian  Island 


•  •  •■•••• 


4-fuot  tripod. 
Do. 
lio 
Do. 
Do. 
Do. 
12-foot  tripod. 
Hfi^lit  bcSt  di^ 
mlnpd  after  ItaM 
are  eat. 

Do. 

Du. 
82  frat. 
i*foot  tripod. 
12-foot  tripod. 
4-f(Nit  tripod. 
5-foot  tripod 
4-fbBt  tripod. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Da 

Do. 

Do. 
8»-foot  tripod. 
8-foot  tripod. 
4-foot  tripod. 

Do. 

Do. 

Do. 
82  feet. 


When  tho  wonl  '•  tripod"  docH  not  follow  tlio  height  given  it  is  to  be  nndentooA 

to  iiioaii  tho  height  to  j>latform  of  scalVoldiug. 
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SUMMARY    OK    WORK    DONE. 

Namber. 

01<1  stations  recovered 10 

l*riiiiary  stations  located 20 

I*riniary  stations  bnilt 3 

Secondary  stations  l<»cat«^d 34 

Set'ondary  stations  built 3 

Points  to  be  located  by  intersection  selected 5 

Siti-i  for  a  4-mile  base-line  on  Hatcliewana  Island  examined. 

expknsp:  of  work  donk. 

The  total  expense  of  tlio  reconuoissance,  including  the  cost  of  stations  bailt  by 
me,  is  as  ^iven  below : 

Salaries $2,318.40 

Subsistence 149.73 

Kent  of  boat« 163.00 

Traveling;  and  personal  expenses 377.49 

Oottit  and  material 61.  00 

3, 069.  62 
Outfit  returnotl 33.  00 

Total 3,036.62 

Very  respectfully,  your  obedient  servant, 

Frkd  Morley, 
Assistant  Engineer. 
First  Lieut.  Charles  S.  RichJ^:, 

Corps  of  Engineers,    U.  8,  A. 


c— report  of  mr.  e.  e.  haskell,  assistant  engineer. 

United  States  Engineer  Office, 
Sault  Ste,  Marie,  Mich.,  June  SO,  1804. 

Sir:  I  have  the  honor  to  make  the  following  report,  in  compliance  with  your  ver- 
bal iustructions  requesting  me  to  make  an  investigation  of  the  possibility  of  extend- 
ing the  ]>rimary  triangulation  of  the  resurvey  of  St.  Marys  River,  to  a  direct  con- 
nection across  the  east  end  of  Lake  Superior  with  the  line  Gargantua-Mamainse  of 
the  old  lake  survey  work  ;  of  the  possibility  of  locating  Caribou  Island  from  two  or 
more  of  the  stations  in  the  vicinity,  and  also  the  possibility  of  shortening  up  some 
of  the  lines  of  the  system  of  the  river  triangulation  as  planned  last  season  with  a 
view  to  doing  asvay  with  many  of  the  long  lines  over  which  heliotropes  would  be 
recjuired  for  t.argets. 

For  the  ])urpose  of  niakin«?  a  thorough  investigation  of  these  matters  I  have  spent 
a  p.irt  of  the  mouths  of  May  and  June  in  the  field  in  reconnoi88<ance  work,  and  sub- 
mitherewith,  as  the  result  of  my  investigation,  a  sketch'' showing  the  system  recom- 
mended. 

In  regard  to  the  possibility  of  a  direct  connection  across  the  east  end  of  the  lake, 
it  cleiR'nded  upon  finding  a  hill  a  few  miles  to  the  westward  of  Whitefish  Point  that 
would  be  higli  enough,  with  the  extra  refraction  so  common  in  this  region,  to  per- 
mit of  seeing  from  it  to  ,1^  Gargantua  (60  miles),  on  the  north  shore,  which  18  431 
feet  above  the  lak(;  level.  A  hill  was  found  in  sec.  13,  T.  50  N.,  R.  8\V., — ^just  back  of 
C'ris])s  Point. — that,  by  the  baronietirs  (mercurialand  aneroid)  from  four  independent 
determinations,  was  found  to  be  between  260  and  270  feet  above  the  lake. 

In  the  lake  survey  report  for  1873  is  given  the  coefficients  of  refraction  for  the 
lines  Vulcan-Saint  iguace,  Vulcan-Tip  Top,  and  Vulcan-Michipicoten  of  the  old 
lake  superior  triangulation,  when  they  were  observed,  which  are:  0.275,  0.315,  and 
0.34;^  res])ectively.  A  coetficient  of  refraction  of  0.20  and  the  height  of  A  Gar- 
gantua, 431  U'vXy  would  see  82.8  miles,  and  a  100-foot  station  on  the  hill  selected  at 
Crisps  Toint,  making  total  height  above  the  lake  360  feet,  would  see  with  the  same 
refraction  30  miles,  and  the  sum  of  these  two  distances  is  62.8  miles,  showing  the 
lino  to  be  possibh'  under  l<\ss  favorable  conditions  than  existed  when  the  observa- 
tions above  referred  to  were  made. 


Submitted  with  report  of  Lieut.  Charles  S.  Richd. 
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For  fnrtbcr  proof  of  tlio  possibility  of  this  line  I  inodo  inquiry  of  several  people 
living  in  the  vicinity  of  Crisps  Point  if  they  had  ever  seen  Caribou  Island  Lignt, 
and  found  thnt  daring  the  early  spring  it  had  been  seen  repeatedly  from  the  snore 
at  points  not  over  30  feet  above  the  lake.  I  also  made  inquiry  of  Capt.  L.  D.  Coates, 
of  the  stoanier  City  of  (ircen  Han,  Pb'i^S  between  Sault  8te.  Marie,  Grand  Marais, 
and  Caribou  and  Micliipi(K)tcn  islands,  and  ho  informed  me  that  just  a  short  time 
before  (about  ^lay  1)  ho  saw  Caribou  Island  Light  about  10  p.  m.  from  the  deck  of 
his  v(>8Hcl  while  in  Grand  Marais  Harbor.  He  was  inst  leaving  Grand  Marais  for 
Caribou  Island  and  saw  the  light,  it  remaining  visible  for  the  whole  trip  across,  the 
distaiico  being  46  miles. 

In  regard  to  determining  the  position  of  Caribou  Islandi  the  distance  of  Caribou 
Island  Ijight  from  ^  Gargantua,  is  42  miles,  from  A  Mamainse  60  miles,  and  fhim 
the  proposed  station  at  CriH])H  Point  50  miles.  The  height  of  the  light  itself  is  70 
feet  above  the  lake,  and  with  a  eoeffieiont  of  refraction  of  0.20  would  be  visible 
13.2  miles,  showing  clearly  from  data  given  above  that  the  line  Caribou  Island  Light- 
Gargantua  is  possible. 

A  Mamainse  is  1,250  feet  above  the  lake,  and  under  ordinary  refraction  would  see 
47  miles,  which  distance,  added  to  13.2  miles,  the  distance  that  Caribou  Island  Light 
could  be  seen  (with  coefficient  of  refraction  =0.20)  would  make  60.2  miles,  leavuig 
no  question  whatever  about  the  intervisibility  of  these  points. 

With  the  height  of  3C0  feet  above  the  lake  for  the  proposed  station  at  Crisps  Point 
and  a  coefTicient  of  refraction  of  0.30  this  station  would  be  visible  86.8  inues,aDd 
with  the  same  refraction  Caribou  Island  Light  would  be  visible  16.2  miles,  showinc 
that  tlie  line  Crisps  I^oint-Caribou  is  possible.  Hence  the  location  of  CarihKon  Islaod 
is  reasonably  certain  by  u  single  triangle,  and  within  the  possibilities  by  a  quadri- 
lateral, without  building  a  station  over  70  feet  in  height,  and  it  maybe  that  the  light 
itself  will  answer  every  purpose  of  a  station. 

In  regard  to  shortening  up  some  of  the  lines  of  the  system  of  the  river  triangols- 
tion,  I  have  located  four  new  stations;  namely,  Fisher,  Havilland,  Pennefather, and 
Laird  (see  sketch),  enabling  us  to  abandon  two  that  were  a  long  distance  inland  on 
the  Canadian  side,  and  thereby  change  the  system  in  such  a  manner  as  to  materially 
shorten  several  lines,  bringing  them  down  to  a  length  over  which  targets  can  be  used. 

'I'his  change  also  facilitates  connecting  the  primary  system  with  the  tertiary  tri- 
angulation  of  the  river  below  Sault  8tc.  Marie,  as  will  be  seen  by  glanciuff  at  the 
sketch.  Connection  is  made  with  one  station  on  Hay  Lake,  two  on  Liake  George, 
one  at  the  foot  of  Middle  Neebish,  and  probably  one  at  Koas',  one  on  Winter  Point, 
and  one  on  Kocky  Point  when  the  river  work  is  extended  that  far,  thus  completely 
tying  together  the  two  systems  from  the  '^  Soo  *'  base  to  a  point  in  the  middle  of  Mod 
Lake. 

The  connection  with  the  ])rGposed  base  on  Batchewana  Island  is  also  very  much  sin- 
pliiied,  requiring  hat  two  stations  to  get  from  the  main  system  to  the  base  stations. 

In  regard  to  this  proposed  base  it  would  seem  advisable  to  make  it  the  full  length 
of  the  island  from  east  to  west,  placing  the  stations  as  close  to  the  shore  aa  is  con- 
sist^ait  with  safety,  in  order  to  have  as  little  cutting  as  possible  in  clearing  lines  of 
sight. 

With  the  (exception  of  the  station  Crisp,  at  (Crisps  Point,  there  are  none  to  bniM 
that  iiTv.  over  50  feet  in  height,  and  the  majority  of  them  much  less  than  thia^  while 
at  a  few  only  a  tri2)o(l  on  which  to  mount  the  instrument — about  4  feet  in  hetghfe— 
will  be  required. 

Very  respectfully,  your  obtidient  servant, 

E.  £.  Haskeu^ 
A89i9tant  Engineer. 

First  Lieut.  Charlbs  S.  Kiciil^:, 

Corpn  of  Engineers,  U.  S,  A, 


I).  —  HKl»ORT  OF  MR.    GLEN   K.    KAIX.^H,   ASSISTANT  KNOINEBR. 

rNiTEi)  States  Engineer  Ofvicb, 
Sault  Ste.  Marie,  Mich.,  Jane  90, 1894, 

Sir  :  I  have  the  honor  to  submit  the  following  report  concerning  the  building  of 
stations,  clearing  lines  of  sight,  etc.  for  triangiilation,  resurvey  of  St.  Marya-  River, 
during  the  year  ]89)t,  which  work  was  assigned  to  me  in  your  letter  of  instructioM 
dated  April  20,  1893. 

In  accordance  with  yotfr  letter  of  March  26, 1893,  informing  meof  my  appointeieat 
by  C'ol.  (>.  M.  Poe.  and  reciuesting  me  to  rei)ort  for  duty  as  soon  after  April  1  as  pos- 
sible, I  reported  to  you  at  Sault  »Ste.  Marie  on  April  26,  and  began  work  at  once,  bduig 
busy  (luring  the  rest  of  the  month  making  preparations  for  the  work. 

I  made  a  rcciuisition  for  and  obtained  an  outfit  suitable  for  building  stations  80 
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feei  in  hoiglit  or  less,  as  it  was  thought  at  that  time  tbat  none  would  be  needed  higher 
than  that.  A  party,  consisting  of  1  teamster  and  team,  2  carpenters,  4  laborers,  and 
a  cook,  was  organized. 

I  >nring  the  first  half  of  May  the  carpenters  were  employed  in  making  camp  chests, 
tables,  etc.  With  the  rest  ot*  the  men  lines  of  sight  were  cleared  between  stations 
Ste.  Marie  and  Rankin  Mountain;  station  Mirron  and  stations  Rankin  Mountain, 
Sto.  Marie,  East  Base,  and  Larke.  station  Mirron  was  also  repaired  and  reference 
stones  set. 

On  the  14th  of  May  the  party  went  into  camp  at  Iroquois,  where  an  observing  sta- 
tion with  40-foot  tripod  set  4  feet  in  the  ground  was  erected  on  a  wooded  hiil  about 
a  milo  from  the  point  where  the  old  lake  survey  station  was  located. 

Although  this  station  was  considerably  higher  than  the  instructions  (given  hie  by 
Mr.  Morley,  who  was  doing  the  planning)  called  for,  yet  it  was  found  necessary  to 
clear  away  all  the  timber  on  the  summit  of  the  hill  north,  east,  and  south  of  the 
station. 

A  station  was  begun  at  Larke,  but  owing  to  delays  for  timber  and  on  account  of 
rainy  weather  it  was  not  completed  until  well  into  June. 

i'inding  that  it  was  going  to  bo  necessary  forlne  to  be  away  from  the  party  at 
times  in  order  to  make  preparations  for  the  next  station,  I  asked  for  and  obtained 
]>ermi6sion  to  engage  a  man  who  could  take  charge  of  the  work  during  my  absence. 
Mr.  h*.  L.  Ames  was  selected  to  fill  this  i>laee,  with  a  title  of  recorder.  He  reported 
for  duty  on  .Juno  7,  and  began  work  immediately. 

Stations  were  also  l)uilt  at  East  Base,  Azimuth,  Korah,  and  South  (iros  Cap  dur- 
ing .June.     The  station  Korah  was  formerly  called  "  Bare  Rock." 

At  station  Azimuth  wo  were  delayed  a  few  days  by  the  Canadians,  who  owned 
R(mie  adjacent  land,  not  allowing  us  to  cut  timber  either  for  a  station  or  in  clearing 
lines  of  sight. 

During  July  stations  were  erected  at  Duke,  West  Base,  Rankin  Mountain;  and  at 
Kings  Mountain  an  8- foot  tripod  was  put  up,  so  that,  if  it  was  decided  that  it  was 
nee<led,  a  target  could  bo  placed  thereon. 

At  station  Duke  my  instructions  called  for  a  station  with  platform  80  feet  above 

f round,  and,  in  aceordance  with  them.  I  ordered  timber  for  a  stati<fii  of  that  height. 
>pon  making  an  examination  from  a  tree  t(»p  at  the  place  selected  for  the  station  I 
found  that  it  would  require  a  station  with  platform  100  feet  high,  or  else  it  would 
bo  necessary  to  cut  7  or  8  lines  of  sight  varying  in  length  from  1  to  5  miles.  Accord- 
ingly I  ordered  additional  timber  and  erectecl  a  station  of  that  height,  which  action 
you  approved  upon  my  reporting  it  on  my  return  to  the  city. 

In  building  these  large  stations  wo  worked  at  a  great  <lisad vantage  on  account  of 
not  having  an  outfit  strong  enough  for  such  work.  Broken  tackle  at  station  Duke 
caused  us  two  davs'  delav. 

ft  c 

At  West  Base  a  20- loot  station  was  erected  t«>  enable  the  observer  to  see  East  Base 
over  the  top  of  the  street  cars,  as  th<^  line  between  these  stations  follows  the  street- 
car track  for  the  greater  }>art  of  tlie  distance.  After  being  occupied,  this  station 
was  removed  to  Salt  Point,  in  Whitetish  Bav. 

During  August  stations  wero  built  at  Phillips  and  Salters  Hill,  considerable  cut- 
ting being  done  at  both,  as  at  neither  did  the  height  called  for  in  my  instructions 
raise  tlie  observer  above  the  hurroun<ling  trees.  The  roads  to  both  of  these  stations 
were  very  rough  and  hilly,  the  one  to  Phillips  especially  so. 

The  stations  above  Sault  Ste.  Mario  being  badiy  needed  at  this  time,  I  returned 
there  with  my  i)arty  and  made  preparations  for  building  the  stations  around  White- 
fish  Bay.  As  these  stations  were  for  the  most  part  siuall,  and  wero  scattered  all 
along  the  shore  and  islands  of  Whitetish  Bay,  it  was  deemed  advisable  to  engage  a 
tug  that  could  accommodate  the  entire  i»arty,  and  also  carry  prepared  timber  for  most 
of  the  stations. 

Timber  was  purchased  hero  in  the  city  and  the  party  put  to  work  framing  stations 
and  getting  them  ready  to  carry  ashore  and  put  up,  so  as  not  to  keep  a  tug  employed 
any  longer  than  necessary.  During  this  time  I  visited  all  the  available  tugs  in  the 
vicinity  and  obtaimd  a  number  of  otters,  of  which  that  of  the  twg  Mystic,  B.  B.  Moiles, 
master,  was  the  most  reasonable  of  all  the  tugs  suitable  for  the  work.  She  was 
engag«'d,  with  her  crew,  at  $23  per  day,  the  Government  furnishing  her  coal. 

<  )n  September  (5  the  tug  began  work  and  taking  on  board  supplies  and  timber  for 
12  stations  wo  went  to  Whitetish  Point,  where  we  put  up  a  station,  with  tripod  40 
feet  high  and  set  0  feet  in  the  ground,  and  also  replaced  the  old  astronomical  post 
near  the  shore,  which  was  ba<Ily  decayed. 

The  fact  that  the  station  at  Whitetish  Point,  including  cost  of  timber  and  tug, 
while  it  was  en  route  for  the  point  and  while  building  the  station,  was  the  chea]»est 
one  built  outside  of  Sault  Ste.  Marie,  is  a  good  argument  in  favor  of  framing  the  sta- 
tions in  the  city  and  carrying  them  to  their  site  when  it  is  in  an  accessible  locality. 
The  cost  of  tinding  and  rutting  timber  and  removing  the  bark  has  in  almost  every 
case  exceeded  the  cost  of  sawed  timber  necessary  for  a  station. 
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The  stormy  weather  that  continued  most  of  the  month  of  8epteml>er  delayed  us 
coiiHich'rably,  especially  in  landing  on  the  rocky  shores.  The  pum  of  work  that  we 
followed  was  to  land  a  ])arty  of  7  or  8  with  oauip  ontfit  at  a  point  where  one  of  the 
larpr  Htations  was  to  be  built,  and,  with  the  rest  of  the  party  and  tug,  pnt  np  the 
Ruiallcr  stations  till  the  lar;;er  station  was  completed,  tnen  retnm  and  move  the 
party  and  camp  to  the  next  jioint. 

Tlwi  work  was  <'arried  on  in  this  manner  till  14  stations  had  been  finiahe<l  and 
another  one  be^un,  when  the  work  was  interrupted  by  the  homing  of  the  J/jrirlic  on 
St^pteniber  27,  with  all  the  property,  both  Government  and  private,  that  was  on 
board  at  the  time.  Ei^ht  of  the  party  were  in  camp  on  Maple  Island  at  the  time  of 
the  lire  with  a  lar^e  ])art  of  the  outht.  The  rest  of  the  party  were  on  shore  with 
nu\  about  2  niilrs  from  tlie  tug. 

Tlie  loss  of  the  tug  caused  us  to  return  to  Sault  Ste.  Marie,  and  the  Goverument 
tu^  Mifra  was  H(;nt  to  Maple  Island  to  bring  back  the  rest  of  the  party  as  soon  as 
tlicy  had  finished  that  stati<m. 

I  hiring  tb«^  time  that  we  had  the  Mystic,  Capt.  Moiles  assisted  ns  in  every  way  io 
liiH  ]>ower,  sending  as  many  of  thQ  tug's  crew  as  he  could  spare  to  assist  ns  in  land- 
ing, nnd  also  at  times  to  assist  in  dealing  lines.  ^ 

On  October  3  Mr.  R.  Ij.  Amc^,  my  recorder^  left  to  resume  his  college  work  at  Ann 
Arbor,  having  given  the  best  of  satisfaction  m  all  his  work. 

On  0(rtober  2  I  start(*d  with  the  party  to  hnild  a  station  on  the  site  of  the  M 
Lake  »Surv(>.y  station  Mamainse.  We  took  passage  on  the  steamer  Telegram,  whieh 
landed  us  on  the  north  shore  of  Batchewana  Bay,  about  9  miles  from  the  station  and 
near  the  old  mining  dock.  As  no  horses  could  be  obtained  in  that  locality,  ws 
])it<>hed  our  ramp  r>n  tho  shore  and  bad  all  onr  provisions  carried  out  to  ns  while  we 
wero  building  the  station  and  cntting  a  trail  back  to  the  shore.  Two  Indians, 
Tommy  Robinson  and  Jim  Narsaub,  were  engaged  as  guides  and  to  carry  prorisioBi 
for  UH. 

Wo.  were  delayed  a  few  days  after  the  work  was  finished  through  not  being  aUe 
to  get  transportation  to  Sault  Ste.  Marie  as  soon  as  we  wished. 

It  was  decided  ^i])on  our  return  that  no  more  stations  would  he  bnilt  daring  the 
Hcasou  as  the  appropriation  was  running  low,  so  onr  outfit  was  cleaned,  repaired,  sad 
stored  away  in  tlie  (loverument  warehouse,  and  party  disbanded. 

In  ('om])auy  with  Mr.  Thomas  Russell  I  made  a  week's  trip  among  some  hills  aboit 
'M)  milcrt  south  of  Sault  Ste.  Marie  to  determine  their  height  oy  barometrical  readiagi 
for  Mr.  Morb'y's  uho  in  ])launiug  tri  angulation. 

J  c'loHod  the  ii(^l<L  for  the  season  witu  the  building  of  an  18-foot  station  at  Soath 
Oros  Cap  in  ]>Ia('e  of  the  l-foot  one  already  there,  so  as  to  be  able  to  read  the  Use 
South  (Jros  (':ip-Larko  in  both  directions. 

From  the  closi)  of  the.  ii(Hd  work  to  the  close  of  the  fiscal  year  1894  I  hare  ban 
engaged  in  general  oillce  work,  varied  by  Ofxasional  short  trips  to  points  conneetrf 
with  tho  triangulation,  exce])t  for  the  months  of  March  and  April,  during^ whieh  1 
was  on  <luty  conneetiMl  with  the  improvement  of  the  20  and  21  lOot  channel,  snch M 
sounding  through  the  U'i\  plotting  notes,  computing,  etc. 

The  cost  of  building  stations,  clearing  lines,  etc.,  during  the  year  has  been  as  fol- 
low s: 

Salaries |3^437.fl 

Outfit  and  tools SltLlS 

Su)>Histen('e .^  907.11 

Building  nuitcrials OB610 

TrauHportation  and  contingenees 759Ltf 

I 

Total 6»(m.ll 

The  Govorunu'nt  tug  Myra  has  been  utilized  a  number  of  times  in  transportiMg 
the  party  and  Hupidies  to  stations  along  the  river,  thereby  saving  ns  from  ooniidir 
able  cxpriise  and  <ielay. 

'I  ho  following  table  shows  the  approximate  cost  of  the  stations,  cost  per  Terlkll 
foot  of  bright,  an<l  also  of  clearing  1  in i^s  and  roads.  In  the  column  for  height  Ihl 
entire  v(>rti<;al  Insight  of  the  tripod  is  given.  In  determining  the  cost  of  the  st allow, 
tlu^  cost  of  the  outlit,  hardware,  etc.,  was  divided  among  the  stations  in  pro|Mirttii 
to  their  height. 
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Stations. 


Iroa  nois 

Larice 

Ea*«t  Biistt 

-\  zimuth 

Korab 

South  Gros  Cap 

Do 

Dnkc 

West  Baae 

Kiiifns  Monntiiin 

Rankin  Mountain 

riiillips 

8alt«rsHill 

15  stations  in  Whitetish  Bay 
Mamainse 


Repairs  to  $tationa  buiU  in  1802. 


Ste.  Marie 

Mirrou 

Soo 

Cut  stones  on  hand. 


Verti- 
cal 
height. 


Feet. 

40 

70 

33 

40 

4 

4 

18 

108 

20 

10 

4 

40 

74 

204 

30 


24 

57 

6 


I 


Cost  of 
station. 


1 


$172. 12 

533.  96 

118.96 

229.25 

20.94 

14.94 

35.  42 

908.71 

70.17 

36.18 

21.26 

226.  89 

418.44 

,  387.  26 

196.80 


28.18 
17.03 
12.77 


Cost  per 
foot. 


$4.30 
7.63 
3.60 
5.73 
5.23 
3.73 
1.97 
8.41 
3.50 
3.62 
5.31 
5.67 
5.65 
6.80 
6.56 


Cutting, 
etc. 


$64.04 

6.37 

52.72 

169. 23 
10.42 
26.23 
10.50 
12.67 


15.00 
176.  02 
142.  20 
170.  63 
307. 09 
208.73 


10.50 
146.55 


Total. 


$236. 16 

540.33 

171.68 

398.48 

31.86 

41.17 

45.02 

921.38 

70.17 

51.18 

197.28 

3Qi9.09 

589  07 

1, 694.  35 

405.53 


38.68 

163.58 

12. 77 

46.05 


Total i ! 6,024.23 


DESCRIPTION   OF   STATIONS. 


Duke.  —Is  in  the  northeast  quarter  of  the  northwest  quarter  of  Sec.  33,  T.  44  N.,  R. 
1  W.,  Chippewa  County,  Mich.  Height  of  station  108  feet  (sill  to  top  of  tripod). 
The  geodetic  point  consists  of  a  |-inch  hole  between  the  letters  U.  o.  cut  in  top 
of  a.  stone  6  by  6  by  24  inches,  set  about  4  feet  below  surface,  with  a  6-inch  post  with 
a  nail  center  set  over  it  for  a  surface  mark.  Two  reference  stones  were  set  on  aline 
33  feet  north  of  the  section  line  between  sections  33  and  28.  These  were  common 
field  stones  with  crosses  cut  in  top  and  letters  U.  S.  on  side  facing  station.  Size  of 
stones  about  10  by  14  by  30  inches.  The  cross  on  the  west  stone  bears  N.  46^  30^  W. 
203.7  feet  from  the  geodetic  point.  The  cross  on  the  east  stone  bears N.  55^  E.  236.75 
feet  from  the  geodetic  point.  Distance  between  reference  stone,  344  feet.  Center  of 
36- inch  pine  stump  S.  48^  \\.  59.5  feet.  Fifteen-inch  pine  near  the  roadN.  21^  E.  173 
feet. 

Jiinikiu  Mountain. — Is  on  a  projecting  point  of  a  range  of  mountains  about  7  miles 
northeast  of  Sault  Ste.  Marie,  Ontario,  and  is  north  of  the  wagon  road  to  Garden 
River,  and  east  of  an  old  niinin<j  road  up  to  the  mountain.  The  geodetic  point  is  a 
4- inch  nail  cemented  into  the  rocK,  with  a  triangle  cut  into  the  rock  around  it,  also 
the  letters  U.  S.  Reference  ]>oints  are  two  crosses  cut  into  the  rock;  (1)  bearing 
N.  53^  15  \V.  57?75  feet,  (2)  bearing  S.  25^  30'  W.  60.9  feet.  These  two  crosses  are 
90.f  5  feet  apart.  A  16-inch  pine  tree  Dears  N.  83^  W.  445  feet  from  the  geodetic  point. 
Kings  Mountain. — Is  on  the  highest  point  of  what  is  called  Kings  or  Slate  Moun- 
tain, in  the  northern  part  of  section  5,  Vankoughnet  township,  Ontario.  Only  a  tripod 
was  placed  there,  as  it  wsusnot  c<;rtain  that  it  would  be  needed.  The  hill  is  the  most 
prominent  one  in  siglit  northeast  of  Goulais  Bay  and  north  of  Goulais  River. 

Phillips . — Is  situated  on  the  highest  peak  of  a  mountain  about  9  miles  east  of  Echo 
Bay  station  and  about  10  miles'north  of  Stobie  station,  both  on  the  Canadian  Pacific 
Railroa^l,  and  about  1  mile  north  of  a  small  lake  on  land  owned  by  Mr.  Hugh  Phil- 
lips. The  station  is  supposed  to  be  in  lot  4  of  the  third  concession  of  Coffin  Addi- 
tion, Ontario.  Top  of  tripod  is  36  feet  above  ground.  Geodetic  point  is  a  |-inch 
hole  between  the  letters  U.  S.  in  the  top  of  a  cut  stone  6  by  6  by  24  inches  and  3^^ 
feet  below  surface.  A  wooden  i>ost  with  nail  in  center  set  above  stone  for  surface 
mark.  Keferenee  stones  are  four  field  bowlders  with  crosses  and  letters  U.  S.  on 
tbem.  They  are  set  in  a  scjunro  with  sides  35.35  feet.  The  geodetic  point  is  in  the 
exact  center  of  the  square  and  25  feet  from  the  cross  on  each  stone.  Crosses  are 
ap]>roximately  north,  south,  east,  and  west  of  the  geodetic  point.  A  24-inch  maple 
Ijears  S.  85^  4  1'  E.,  and  is  64  feet  distant. 

Suiters  Hill. — Is  on  the  northwest  edge  of  a  hill  on  St.  Joseph  Island,  known  as 
Salters  Hill,  about  half  a  mile  Rou(^of  the  Hilton  road  and  3^  miles  from  the  west 
shore  of  the  island.  Top  of  tripoiWibout  70  feet  above  the  ground.  The  geodetic 
point  is  a  §-inch  hole  between  btters  U.  S.  in  top  of  cut  stone  6  by  6  by  24  inches, 
set  about  3  feet  below  surface,  with  a  wooden  post  with  nail  center  set  above  it  for 
sk  surface  mark.     Reference  stones  consist  of  four  field  stones  left  in  their  natural 
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beds,  but  with  cross  and  letters  U.  S.  cnt  on  eacli.  Bearings  and  distanoeB  to  than 
iiro  as  follows:  (1)  N.  3-  £.  60.12  feet;  (2)  S.  75°  30'  E.  ^.4  feet;  (3)  S.  7°  E.  80.9 
feet;  (4)  ^>.  84^  W.  44.7  feet.  Distance  between  crosses  on  reference  Btones  (1  to  2) 
74.2  feet:  (2  to  3)  57.6  IVet;  (3  to  4)  76.3  feet;  (4  to  1)  80.5  feet. 

White fiifh. — This  statiou  is  located  on  a  small  sand  hill  about  660  feet  aouthireat  of 
the  I'ou'ter  post  of  the  WhiteliKh  Point  light  tower.  The  tripod  of  the  atatiou  is  40 
IVet  lii^h  and  set  5  feet  in  the  &au<l.  The  geodetic  point  is  a  |>inch  hole  between  the 
letters  l.  ^.  and  the  top  of  a  stone  6  by  6  by  24  inches,  set  6  feet  below  enrface  with 
an  oil  barrel  arunud  it.  Post  with  nail  in  center  set  over  it  for  a  surface  mark. 
Keferenee  stones  are  two  cnt  stones  2  feet  long  with  tops  dressed  to  4  inches  and 
letters  U.  ^>.  cut  on  the  side  facing  station.  These  are  set  in  the  ground  at  the  foot 
of  the  sand  hill  and  with  the  bearings  and  distances  as  follows:  (1)  N.  12°  £•  120 
feet ;  {'2)  S.  7".-  W.  120  feet.  Center  post  of  steel  light  tower  N.  56°  E.  500.8  foet 
Astronouiieal  ]M)st  S.  31-  £.  825.5  feet.  Center  of  astronomical  post  to  centorpost 
of  steel  li«'hl  tower  l.iX)7.36  feet. 

/*<ir<«<j(iN.— Is  on  the  highest  i)(»iut  of  the  ridge  that  runs  along  the  west  side  of 
Parisian  Island.  T«>p  of  tripod  is  36  feet  above  ground.  The  geodetic  point  is  a 
i-iueh  hole  between  the  letters  U.  S.  and  the  top  of  a  cut  stone  B  bv  6  by  24  inchM 
and  set  2  feet  below  the  surfae^.  Two  reference  stones  (common  field  stones),  with 
cross  and  letters  U.  S.  cut  on  them,  are  set  as  follows:  (1)  6tone  bears  N.  18°  W  E. 
24  feet:  (2)  X.  72-  W.  50  feet  from  the  geodetic  point. 

yorth  (iron  Cap.— In  on  the  rock  p<iint  that  ])rojects  into  Whitefish  Bay  and  fozmi 
the  soul  hern  limit  of  Goulais  Bay.  A  4-foot  stat  ion  was  put  up  here,  setting  on  thesolid 
rock,  (ieodetie  point  is  a  ^-inch  hole  drilled  in  th^  rock  with  a  triangle  (6-ineh 
sides)  cnt  around  it.  Reference  marks  are  two  crosses  out  in  the  rock  with  lettsn 
U.  S.  near  them.  {!)  Cut  in  sloping  face  of  rock,  bears  nearly  east  and  is  43.22  Ael 
from  geodetic  point;  (2)  bears  ^».  60^  £.  70.75  feeti^om  geodetic  point,  and  is  cat  is 
the  vertical  face  of  roek  near  a  6-ineh  oak  tree. 

Maple  Jtiland. — Is  on  the  west  shore  of  the  island  of  the  same  name,  abont  40  feet 
from  the  waters  edge.  The  station  is  abont  35  feet  high.  The  geodetic  point  iss 
well-shaped  field  stimo  about  6  by  5  by  24  inches,  with  a  hole  drilled  in  the  top 
between  the  letters  U.  .S.  The  stone  is  set  with  the  top  6  inches  below  surface.  Bit 
one  reference  mark  was  made;  a  cross  and  letters  U.  S.  were  cut  on  a  large  bowlder 
N.  6-  W.  an<l  104.2  feet  from  the  geodetic  point.  Corbay  Point  light  boars  N.  9°  SS* 
W.  from  the  station. 

Maple  Point, — Is  on  a  ]>rojecting  point  on  the  soutli  shore  of  Goulais  Bay.  The 
station  consists  ot'a  6-foot  tripod  set  2  feet  in  the  ground.  The  geodetic  point  is  the 
original  Lake  Survey  mark,  a  lead  <-enter  between  the  letters  U.  S.  on  the  top  of  i 
<'ut  stone  6  by  (>  inches  by  (length  nnkiiown),  set  with  top  about  1  foot  below  surfice 
and  about  45  feet  back  from  shore.  Reference  marks  aro  a  cross  cut  on  a  large  bowl* 
der  in  the  water  about  15  feet  from  shore,  bearing  N.  47^'  W.  61.9  feet  from  the  geo- 
detic ])oint,  and  an  ?<-inch  l)irch  tree  bearing  S.  37^  30'  W.  36.55  feet. 

(iotilain  Jiirer, — Is  on  the  sandy  shore  a  few  liundred  feet  north  of  the  middle  movA 
of  the  (ioulais  River  and  about  (K)  feet  from  shore.  Station  is  a  wooden  post  IS 
inches  bv  ^<  feet,  set  with  top  about  42  inches  above  ground.  This  is  the  same  point 
oeeu])ie(i  by  the  old  Lake  Survey  post.  A  long-necked  bottle  is  set  below  this  poet, 
and  is  direetly  under  the  spot  occupied  by  the  center  of  the  old  post. 

yorth  Jiaif.—la  about  2  miles  north  of  the  Goulais  Kiver  station  and  abont  SOflBei 
from  shore.  The  station  consists  of  a  10-iuch  spruce  tree  cut  oif  abont  4  feet  aboTS 
ground  and  covered  with  a  plank  cap.  A  ]>latform  was  built  around  the  stumpier 
observer  to  stand  on.  The  geodetic  ])oint  is  A-inch  iron  rod  6  inches  long  driven  into 
tlu' stuni]).  Kefercn<'0  points  are  crosses  on  two  bowlders  near  waters  edge.  (1) 
South  3<J.7  feet;  (2)  southwest  34.8  feet. 

Mibsion. — Is  about  1  mile  north  of  the  Indian  settlement  on  Goulais  Bay  and  abonft 
20  feet  from  the  shore.  The  station  is  a  poplar  stump  treated  as  at  North  Baj. 
Ivcference  }»oints  are  crosses  on  two  bowlders  (rather  small).  (1)  North  14.36  feet; 
(2)  southwest   39.2  feet. 

Jluvhanan. — Is  on  the  edge  of  a  blulf  at  the  shore  on  Buchanan  Point,  about  ooe- 
halt'  mile  west  of  th(^  Indian  settlement  in  Goulais  Bay.  The  station  is  a  6-lbol 
tri])o(l  set  2  feet  in  the  ground.  The  geodetic  point  is  a  |-inch  hole  between  thelotr 
ters  r.  S.  in  top  of  a  <'ut  stone  6  by  6  by  24  inches  set  18  inches  under  surface.  Reftr- 
eiice  i»oints  arc  a  10-inch  pine  tree  northeast  58.19  feet,  and  an  8-inoh  oak  tree  north- 
west 40.4  feet. 

CoiilaiH  I'oint.—Jii  near  thcendof  the  point  of  land  that  separates  Goulals  Bay  froa 
Whitciish  l!a\ ,  about  30  feet  from  shore.  The  station  is  a  4-foot  tripod  set-8  inchsi 
in  the  gnnind.  Tlie  geodetic  point  is  a  |-inch  Ale  between  the  letters  U.  S.  entin 
the  top  of  a  stone  0  by  (>  by  21  inches,  and  set  6  inches  lielow  the  snrlaoo  with  a  flat 
stone  abovt;  it. 

Saud  roint. — Is  on  the  long  sandv  i)oint  that  projects  out  from  north  shore  of  Batch- 
ewana  Hay  toward  the  east  end  of  liatchewaiia  Island.     Thestationisa6"lbottripod 
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iet  about  2|  feet  in  the  sand.  The  geodetic  point  is  a  cross  cut  on  the  top  of  a  dressed 
stone  4  by  4  by  24  inches,  and  set  with  top  6  inches  above  surface. 

Crawford, — Is  on  the  edge  of  a  bluflf  near  the  shore,  about  one-fourth  of  a  mile  west 
of  Crawford's  landing,  and  about  1^  miles  northeast  of  Corbay  Point  light.  The  sta- 
tion is  a  4-foot  tripod.  The  geodetic  point  is  a  cross  on  a  dressed  stone  4  by  4  by  24 
inches,  set  6  inches  above  surface.     Letters  U.  S.  cut  on  side  of  stone. 

South  Parisian. — Is  an  8-foot  wooden  post  set  4^  feet  in  the  ground  as  near  as  it  waa 
possible  to  locate,  where  the  old  Lake  Survey  station  was,  on  the  south  end  of  Parisian 
Island.  The  remains  of  the  old  station  were  found,  but  I  could  tind  nothing  of  the 
old  geodetic  point. 

Salt  Point. — Is  on  the  extremity  of  a  point  of  land  on  the  south  shore  of  Whitefish 
Bay,  about  9  miles  west  of  Iroquois  Island  and  about  30  feet  from  shore ;  20- foot  tripod 
put  up  here;  rest  of  station  untinished.  The  geodetic  point  is  a  |-iuch  hole  between 
the  letters  U.  S.  in  the  top  of  a  cut  stone  6  by  6  by  24  inches,  set*  with  top  3  inches 
above  surface  of  the  ground. 

Mamainse. — Is  the  same  point  that  the  old  lake  survey  used,  and  is  on  the  highest 
peak  in  the  vicinity,  about  8  miles  north  of  Batchewana  Bay,  and  8  miles  east  of 
Mamainse  Point.  The  station  is  set  on  solid  rock  and  is  28  feet  high.  The  geodetic 
point  is  A-inch  hole  between  the  letters  IT.  S.,  cut  in  the  flat  top  of  a  field  stone, 
about  2  fei't  long,  and  set  down  to  the  solid  rock,  with  top  6  inches  below  surface. 
Reference  points  are:  (1)  Center  of  top  of  old  astronomical  post  southeast  68.44  feet; 

(2)  cross  and  U.  S.  on  rock  just  to  left  of  line  to  astronomical  post,  22.68  feet  <listaut; 

(3)  cross  and  U.  S.  on  rock  nearly  south  43.84  feet. 

South  Gros  Cap. — Mentioned  in  my  rej)ort  for  the  fiscal  year  ending  June  30,  1893, 
as  "Oros  Cap."    The  station  has  been  changed  from  a  4-foot  one  to  an  18- foot  one. 
For  descriptions  of  the  rest  of  the  stations  built  during  1893,  see  my  annual  report 
for  that  year. 

A  set  of  silver  prints,*  from  negatives  taken  during  the  progress  of  the  work,  is 
submitted  with  this  report. 

Very  respectfully,  your  obe<lient  servant, 

Glen  E.  Balch, 
AssiHtani  Engineer. 
First  Lieut.  Charles  S.  Rich*^:, 

(Jorpa  of  Engineers,  U.  S.  Army. 


e. — report  ok  mr.  e.  e.  haskell,  assistant  engineer. 

United  States  Engineer  Office, 

SauU  Ste.  Marie,  Mich.,  June  16,  1S94. 

Sir:  I  have  tlie  honor  to  make  the  following  report  upon  the  field  work  of  the 
Angle  reading  and  the  reduction  of  the  observations  of  the  primary  triaugulation  of 
the  resurvey  of  St.  Marys  River,  Michigan. 

NARRATIVE. 

The  field  work  of  the  angle  reading  began  July  5  and  lasted  until  November  29, 
1893.  During  this  time  the  party  occupied  11  stations,  made  20  measures  each  of  91 
primary  angles  and  8  measures  each  of  67  secondary  angles,  in  addition  to  setting 
mnd  frequently  testin<jj  all  of  the  targets  used. 

The  interval  from  July  5  to  11  was  employed  in  preparing  and  setting  targets  and 
in  collecting  the  necessary  outfit  for  the  party.  .July  12,  the  instrument — Trough- 
loii  &  Simms  theodolite  No.  3 — was  taken  to  west  base  and  mounted  and  the  angle 
reading  proper  begun. 

Owing  to  the  close  proximity  of  the  first  four  stations  of  the  system  to  Sanlt  Ste. 
3Iarie,  the  ])arty  did  not  go  into  camp  until  -August  17,  when  they  moved  to  A  azi- 
muth. From  Au«;ust  17  to  November  20,  or  the  date  on  which  the  occupancy  of  ^ 
6oiith  Gros  Cap  was  finished,  the  party  lived  in  camp.  On  leaving  South  Gros  Cap 
for  ..^  Iro<|Uois  it  was  thought  best,  owing  to  the  lateness  of  the  season  and  the  fact 
tliJit  there  was  a  heavy  fall  of  snow  on  the  ground,  to  abandon  camp  and  the  party 
live  with  the  liy:ht-keeper  at  Point  Iroquois.  Accordingly,  at  the  request  of  Assist- 
ant Engineer  David  Molitor,  my  camp  outfit  and  cook  were  turned  over  to  him,  he 
l>eiug  engaged  in  topo;^raphic  work  in  the  vicinity,  walking  to  and  fro  from  his  own 
cani]>,  whieh  was  some  4  miles  farther  to  the  eastward. 

The  party  finished  the  angle  reading  at  A  Iroquois  on  November  28,  and  on  the 
next  <lay  niove<l  everything  to  the  office  in  Sault  Ste.  Marie,  Mich.,  thus  closing  field 
•work  for  the  season. 

*  Not  forwarded. 
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With  the  exception  of  a  short  interral,  when  the  aerriem  of  a  — eond  obHtriA 
attendant  was  required,  owing  to  heliotrope  work  and  to  the  neeesaity  of  pMlmf 
oar  instramenta  for  some  distance,  the  party  eonaisted  of  the  obaenrer,  oneieeovder, 
one  observer's  attendant,  and,  while  uving  in  camp,  a  oook — hAlifVtzopen  what 
required. 

Mr.  J.  A.  Holwill  was  recorder  from  Jnlj  8  to  SeptemherlS;  Mr.  Jaeob  Bainhridg^ 
observer's  attendant  from  Jnly  5  to  September  18,  and  leeorder  ttom.  September  II 
to  November  29;  Mr.  John  M.  Hogarth,  second  obaervei'e  attendant  firam  AogjutM 
to  Sept«m1>er  18,  and  observer's  attendant  fkt>m  September  19  to  Ootober  &iUl 
Oliver  McNeely,  observer's  attendant  from  Xovemb^  11  to  November  S9,  and  Mr. 
James  Doran,  cook  for  all  of  the  season  spent  in  camp.  To  each  I  denre  to  ezpna 
my  thanks  for  efficient  service  rendered. 

Beginnins:  with  the  base  stations  of  the  '*  Soo''  base  the  primary  ttationa  ooeafM 
were :  West  base,  east  base,  Soo,  Ste.  Marie,  azimnth;  Korah,  ftankin  Mountain,  IfuTM, 
Larke,  South  Gros  Cap,  and  Iroquois.  For  the  relative  position  of  theee  etatiOM 
and  an  idea  of  the  pnmarv  svstem  of  the  river,  see  sketch,  p.  4350,  of  the  Report  of 
the  Chief  of  Engineers,  u!  S.*Army,  for  1893. 

The  secondary  angles  read  from*  the  primary  stations  were  to  stations  of  the  linr 
tnnu^ulation  of  the  improvement  work,  to  light-honees,  to  ehnrch  epireo,  and  teal! 
proniiui'iit  objeeta  of  a  permanent  character  located  in  cl<iBe  proximity  to  the  rivw. 

The  weather  throughout  the  season  was  lairly  good.  From  what  I  gatiier  tnm 
tlie  reports  of  the  V.  S.  Weather  Observer  at  Sanlt  St^.  Marie,  Mich.^  the  oondttioM 
did  not  diilVr  much  from  those  of  an  average  season,  and  np  to  the  time  when  luM 
1>ecaiiie  so  long   as  to  require   the  use  of  heliotropes-^eptembw  1— very  good 


progress  was  made.    From  this  time  forward,  however,  the  aavanoement 

slow,  n  good  reason  for  which  will  be  found  by  examining  the  weeper 

for  the  mouths  of  September,  October,  and  November,  an  extract  firom  wkieh  is  hen 

given. 

During  September  there  were  3  cloudless,  10  partly  cloady,  and  17  elondydm; 
during  October  1  cloudless,  7  ])artly  clondy,  and  23  clondy  days;  and  dniiaC 
Noveiiil)cr  1  cloudless,  6  partly  cloudy,  and  2S  cloady  days;  showing  that  during tbs 
3  months  then*  were  5  days  when  it  was  certain  that  a  heliotrope  could  be  used,  8 
days  when  there  was  a  possibility  that  it  might  be  used,  and  6o  days  when  It  ww 
certain  that  it  could  not  be  used. 

METHODS. 

In  regard  to  the  methods  adopted  in  the  field  work  it  may  be  stated  that^  wbill 
we  have  tblloweil  in  a  large  measure  those  of  previous  work  of  this  characttfi 
certain  changes  have  been  introduced  with  a  view  to  lessening  field  work  and  slut 
reducing  the  labor  of  the  final  computations. 

In  this  direction  the  number  of  measures  made  of  each  primary  angle  or  thenvB- 
bcr  of  positions  of  the  circle  on  which  the  angles  were  read,  has  been  xednoed  ftsa 
what  is  common  practice  in  this  class  of  work,  thus  lessening  the  time  requited  fer 
the  occupancy  of  stations. 

It  was  thought  that  this  change  could  be  introduced  in  safety,  in  view  of  the  fiMt 
that  the  instrument  to  be  used  (Troughton  «&  Simms  theodolite  No.  3)  is  one  of  s 
hit;li  grade,  with  all  of  the  retincments  required  for  a  first-class  instrument,  and  it 
is  believed  that  the  results  which  will  be  exhibited  later  will  prove  that  this  ehaagi 
was  warranted. 

In  mounting  the  instrument  at  stations  and  in  setting  of  targets  and  heliutiof 
noei'ceutno  positi<ms.  with  one  exception,  have  been  aUowed,  thus  avoidnigths 
necessity  of  ^'reductions  to  center'*  and  leaving  the  work  so  that  at  the  end  of  eveif 
day's  observati(ms,  th(^  observer  could  tell  exactly  the  value  of  his  resnlta.  Tli 
excei>tion  noted  was  a  target  on  the  observatory  which  had  to  be  eeoentriesDy 
mounted  to  be  seen  from  "Soo."  for  one  over  the  center  fell  behind  a  ohimneiy  of  a 
power  house  from  which  quantities  of  smoke  were  continually  being  emitted. 

The  usual  i)recautions  of  having  the  instrument  firmly  mountea  on  a  good  sa^ 
])(»rt,  of  protecting  it  from  the  direct  rays  of  the  sun  and  from  the  wind,  of  sesiaff 
that  all  of  its  ])arts  worked  freely  and  that  it  was  kept  in  good  adjustment,  wen 
carefully  attended  to. 

Mrnsurhiff  primary  anglex. — The  programme  followed  throughout  the  work  was  Is 
read  each  angle  iii<Jepcndently.  The  instrument  having  been  carelhlly  af^Juslsd 
and  leveled,  the  telescojie  was  set  on  the  left-hand  target  of  any  angle  and  ths 
nn<'rom<>ters  read.  It  was  then  s<>t  on  the  right-hand  target  and  the  miorometsn 
again  read,  the  (lifference  between  these  reaidlngs  being  called  a  poeitlTo  singls 
result.  The  whole  o])eration  was  then  repeated  in  reverse  order,  beginntng  with 
the  second  target,  giving  a  negative  single  result.  The  mean  of  these  two  lesuMi 
was  <'alled  a  eoinbin<'d  result  and  is  free  from  *' station  twist." 

Th<'  iustrunieut  was  then  doul>le  reversed;  that  is,  had  its  telescope  turned  \9SP 
n  altitude  and  180-  in  u/imuth,  and  a  second  combined  result  obtained.     The 
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of  the  two  rombiued  results  was  thou  taken  for  a  single  result,  which  was  free  from 
instrumental  errore  arising  from  imperfect  adjustment  for  collimation,  from  ine- 
quality in  the  heights  of  the  wyes  and  from  injeciuality  of  the  diameters  of  the]»ivot8. 
The  ]>08itiou  of  the  circle  on  which  these  readings  had  been  maile,  or  the  resulting 
angle,  was  designated  as  Posit  ion  I.    The  circle  was  next  shUtoil  by  means  of  the  trivet 

through  an  angle  eciual  to  .',  — ,  where  m  is  the  number  of  e<iuidiBtant  microscojfes 

and  «  the  number  of  single  results  sought.  In  the  present  work  t»  -3  and  n=5, 
making  the  shilt  for  th(5  circle  equal  12^.  A  reading  of  the  angle  as  outlined  aboVe, 
on  this  part  of  the  circle,  was  designated  Position  II,  and  gave  a  second  single  result. 

The  mean  of  the  five  single  results  obtained  from  the  five  positions  of  the  circle,  in 
addition  to  the  errors  eliminated  noticed  above,  was  free  from  periodic  errors  of  grad- 
uation, or,  more  properly  speaking,  those  periodic  errors  that  can  be  eliminated  by 
the  method  of  observing. 

It  will  thus  bo  seen  tliat  each  angle  was  measured  twenty  times,  giving  ten  pairs 
of  combined  results  or  five  single  results. 

At  each  station,  all  the  angles  around  Ijlie  horizon,  between  stations,  taken  two  and 
two  completely  closing  the  horizon,  were  road.  When  time  and  weather  permitted, 
the  sum  angles  of  triangles  forming  (juadrihvterals  were  also  re;id,  but  were  not  con- 
sidered as  being  absolutely  necessjiry,  but  where  read  have  been  used  in  the  adjust- 
ment. 

The  limits  set  u])on  the  observations  were  that  the  sum  of  the  angles  closing  the 
horizon  should  e<iual  360^  within  a  4-2",  and  that  the  sum  of  the  three  measured 
angles  of  a  triangles  should  ecjual  ISO^  within  a  -^  3". 

Mfosunny  Hvvondarn  anffln. — In  reading  angles  to  locate  sectmdary  points,  the 
method  f<»lio wed  has  been  to  connect  them  with  one  or  more  of  the  primary  sta- 
tions by  starting  in  with  the  first  object  on  the  left  and  reading  around  to  each  se:-- 
ondary  and  the  sele(;te<l  primary  objects  in  the  order  of  their  azimuth,  finally  closing 
on  the  ]>oint  of  beginning.  Then  double  nn-erse  the  instrument  and  read  to  all 
objects  in  reverse  or<ler.  The  mean  of  the  forward  and  backward  measures  of  any 
one  angle  of  the  first  ])ositi(»n  of  the  cin  le  was  called  a  single  result  of  Position  I, 
and  was  free  from  "station  twist,"  an<l  from  errors  of  the  instrument  arising 
from  imperfect  adjustment  for  collimation,  from  inequality  in  the  heights  of  the 
wyes,  an<l  from  ine<|iiality  in  the  diameters  of  tlie  pivots. 

The  <'ircle  was  next  sliifU'tl  by  means  of  the  trivet  through  15*^,  w,  being  ma<le 
equal  to  four  in  the  formula  laid  down  under  the  primary  work,  and  the'  readings 
again  ma<le  in  the  same  order,  giving  Position  IF. 

The  mean  of  the  four  single  results  obtaine<l  from  the  four  positions  of  the  circle, 
in  a<hIition  to  what  has  already  been  mentioned  as  eliminated,  was  free  from  ))eriodic 
errors  of  grajluation,  or  more  properly  those  that  can  be  eliminated  by  the  method 
of  observing. 

So  far  as  was  ])ossible  each  secondary  point  was  reatl  to  from  at  least  three  ])rimary 
stations,  thereby  securing  a  check  on  the  location  of  eacli. 

Mtanurhiff  z<nilh  disttiucra. — At  each  station  the  zenith  distance  to  all  other  stations 
of  the  ]>riniar\  sNstmi  visible  was  read,  four  sets  being  taken  to  each  statitm.  With 
one  exception  no  more  than  two  sets  were  ever  reud  to  the  same  point  on  any  one 
day.     The  tinn'  for  them  was  limit^Ml  to  the  interval  between  8  a.  m.  and  4  ]).  m. 

Forw  of  tat'ifi't  iisttL — Thn  form  of  tariret  used  was  one  that  originated  on  the  work 
of  The  Mississippi  liiver  ('<unniission  in  ISJSl  with  the  i)arty  of  Assistant  Engineer 
John  Eisemann,  of  which  the  writer  was  a  member  while  doing  thetriangnlation  of 
the  river  bet wet'U  Keokuk.  Iowa,  an<l  (Irafton,  111.  It  is  a  phaseloss  one,  and  f<ir 
this  work  has  ]»een  made  in  sizes  of  f>,  8, 12.  and  24  inches  in  diameter  by  G  fi'et  in 
length.  To  <lescribe  it  briefly  :  A()-inch  target  is  made  by  taking  one  circulai  disk 
of  No.  10  and  three  circular  dihks  of  No.  24  sheet  iron  that  are  7  inches  in  diamt^ter; 
through  x\u^  center  of  the  disk  of  No.  10  j>unch  a  i-inch  h<de,  for  centering  target; 
from  this  h<»le  as  a  center  strike  a  circle  with  3-inch  radius,  and  then  at  the  90^ 
j»oints  of  thi>  circle  ])nnch  J-inch  holes;  using  this  disk  as  a  pattern,  punch  holes 
in  the  other  disks  to  correspond,  omitting  the  center  hole,  which  is  not  needed. 
Take  the  No.  10  disk  for  the  bottom  ])late  of  the  target,  and  in  the  holes  at  the  IM) - 
points  sulder  tlie  enils  of  the  rods  of  j-inch  roun<l  iron  that  are  6  feet  in  length, 
t:«kin;i  care  to  get  them  at  right  angles  to  the  plate.  Next  slip  these  rods  througli 
the  respective  Indes  of  one  of  the  other  <lisks,  forcing  it  down  to  a  point  2  feet  from 
the  bottom,  where  it  is  secured  by  solder.  In  like  manner  secure  the  two  remaining 
cli.sks  at  the  1  foot  point  an<l  the  to^i  of  the  tariret,  respectively,  when  the  frame  is 
(•onijdete. 

The-'C?  frames  are  then  divided  into  three  zones  by  stretching  black  and  white 
cloth  between  the  diagonals,  the  bottom  and  top  zones  b(»ing  white  with  their  jilanes 
at  right  angles  to  ea<'h  other,  and  the  middh^  zone  black  with  its  ])lane  in  either 
<iin!cfion. 

I3y  this  method  of  construction  the;  target  frames  are  very  true  and  substantial, 
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but  fai/es  larger  than  12  inches  in  diaiueter  need  thi«  modification:  The  disks  made 
from  the  No.  24  iron  should  be  replaced  by  a  cross  made  from  No.  10  band  iron  that 
is  about  li  inches  wide,  for  the  reason  that  the  large  disks  cast  too  lari^e  a  shadow 
on  t  he  /ones  of  cloth .  Three-eighths  inch  round  iron  »hoald  be  used  for  tar^^ts  lai|^ 
than  12  inches  in  diameter. 

The  target  when  set  is  secured  in  place  at  the  bottom  by  a  nail  through  the  center 
hole,  and  otherwise  by  guy  wires  holding  it  plamb. 

By  using  care  they  can,  as  a  rule,  be  so  placed  as  to  need  no  change  of  position  to 
bo  visible  from  all  stations  from  which  it  is  to  be  seen. 

The  iirst  heli(>tro]>eH  used  were  camp-made  atfairs  and  answered  every  purpose, 
excepting  the  need  of  a  teh'.scope  f(»r  picking  up  the  direction  of  the  distant  station. 
About  <  )ct<)ber  1  four  Wiirdemann  heliotropes  arrived  from  the  engineer  depot  at  WiU 
lets  point,  and  these  were  used  for  the  remainder  of  the  season.  Thuy  answered 
everv  purpose,  but  are  more  couixtlicated  than  need  be,  requiring  the  services  of  a 
more  or  less  skilled  operator  for  their  manipulation. 

/iiHtninnnt. — The  instrument  used,  as  stated  before,  was  Trouehton  &  Simms  the- 
odolite No.  '^y  14-iuch  circle.  It  was  purchased  in  1876  by  the  i .  S.  Lake  Survey,  and 
its  constants  were  carefully  determined  by  Mr.  li.  S.  Woodward  and  will  bo  fonnd  in 
tht>  Keport  of  the,  U.  S.  Lake  Survey  for  187i),  Appendix  No.  7  of  Appendix  M  M.  Mr. 
Woodward  made  a  careful  determination  of  the  value  of  the  graduative  space  359^, 
.05'  to  'MM)  ,  and  this  Bpac<>  hns  been  taken  as  the  standard  for  all  observations  for 
run. 

On  arriving  at  a  new  station  the  first  leisure,  alter  the  iustrument  had  been 
mounted,  was  utilized  in  making  readings  for  run,  measuring  the  staudanl  space  10 
tinufs  with  the  micrometer  screw  of  each  microscope. 

Previous  to  taking  the  1i(^ld  I  nuide  a  careful  determination,  by  means  of  a  level- 
trier,  of  the  value  of  one  <livision  of  the  striding  and  vertical  circle  level  tubes,  and, 
as  will  be  seen  by  a  comparison  with  the  values  given  by  Mr.  Woodwanl,  the  verti- 
cal circle  tube  is  undoubtedly  the  same  one  that  was  on  the  instrument  when  he 
exauiined  it.  There  is  some  doubt  about  the  other.  His  value  for  ouo  division  of 
the  striding  level  for  a  space  of  about  twelve  divisions  on  either  side  of  a  central 
position  and  at  GO-  F.  was  0".89X.  My  determination  was  for  a  larger  space  each 
Hi<le  of  a  central  ixmition,  nanielv,  about  twentv  divisions,  and  was  matle  at  a  tem- 
perature of  6\y-  F.  and  eciuals  0"'.7G3. 

IJy  Mr.  Woodward's  detenuination,  the  value  of  one  division  of  the  vertical  circle 
level  tu))e  for  a  s])ace  of  txn'uty  divisions  either  side  of  a  central  position  and  at  a 
tenijierature  of  01  V.  is  1'  .02(5.  My  determinatitm  wns  for  a  space  of  twenty-five 
divisions  either  sirle  of  a  eentral  position,  made  at  a  temperature  of  73^,  and  cqna^i 
I'.llO. 

UKSl'LTS. 


the 

tin 

than  .my- . 

In  th(^  closing  of  triangles  all  foil  within  the  limit-s  on  first  trial.  The  i^reatest  di^ 
cre)>an<'y  was  2  '.98,  the  Hmallest  0  '.21,  and  the  mean  1''.43.  Of  the  18  triangles  used 
in  the  reduced  observations  7  closed  large  and  1 1  small. 

beginning  with  the  base,  the  system  of  triangles,  as  far  as  the  angles  were  measo 
ured ,  i'orui  a  scries  of  quadrilaterals.  So  in  making  the  reduction  of  the  observations 
it  was  thotight  best  to  adjust  the  system  by  quadrilaterals  and  thereby  Siive  a  lar^ 
amount  of  the  labor  that  would  be  required  to  make  a  rigid  adjustment  of  the  sys- 
tem as  a  whole.  I  aiu  of  the  opinion  that  a  rigid  adjustment  <'Ould  add  but  little,  if 
anythiiiiT.  to  the  results  except,  ])erhaps,  ornamental  and  deceptive  precision,  for  the 
value  of  the  work  must  lie  in  the  observations  themselves. 

In  redueiug  the  work  a  local  or  station  adjustment  has  first  l>een  made  and  these 
values  of  tlu^  angles  used  in  making  the  (quadrilateral  adjustment. 

The  results  of  the  couiputatitms  of  the  triangulation  will  be  found  in  Table  No.  1, 
and  the  geogra]diieal  ])ositi(nis  of  the  prinuiry  stations  in  Table  No.  2.  Tbegeo|;;mph- 
ienl  ))ositions  af  the  secondary  points  observed  from  the  primary  stations  will  be 
found  in  Table  No.  3. 

All  the  computations  throughout  the  work  have  been  made  independently  by  Mr. 
Thomas  liussell  and  myself,  and  the  results  compared  and  made  to  check,  leaving 
the  probability  of  an  error  very  small  indeed. 

COST   OK   TIIK    AXGLK    KKADIXG. 

The  total  expense  of  the  angle  party,  including  all  salaries  for  the  field  season, 
was  $2,s:{;{.():^>,  of  which  amount  $26. 17  is  chargeable  to  expressage  on  and  repairs  of 
instnnnents.  $:M9.22  eost  of  cam]>  outtit  and  the  uocc*6sary  tools,  etc.,  leaving 
$2.  ir>7.!M  as  the  field  expenses  ])ro]>er,  or  a  cost  of  $223.45  per  station. 
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ADDHNDl'M. 

As  the  primary  triaugulation  ties  in  thetertiary  triangulationof  the  river  betweeu 
Little  Kapids  and  Point  Irofpiois,  tying  directly  to  it  at  each  end  and  at  several  of 
the  intermediate  stations^  and  as  many  of  these  tertiary  stations  were  used  by  the 
topogra]>her8  in  the  course  of  their  season's  "work,  we  have,  in  accordance  with  your 
sugtiestion,  ]>rocured  from  Assistant  Engineer  Joseph  Ripley,  who  executed  this 
work,  his  computations  of  the  triangle  sides — given  in  Table  No.  4 — and  have  com- 
puted the  geographical  positions  of  the  stations,  and  they  will  be  found  in  Table 
No.  5. 

The  tertiary  system  must  have  been  executed  with  great  care,  for  Mr.  Ripley's 
length  of  the  primary  line,  Ir(><|ii(>is-South  Gros  Cap,  on  which  it  closes,  agrees  with 
the  j)rimary  value  within  0.47  of  a  meter.  His  azimuth  of  this  line  also  agrees  with 
the  primary  azimuth  within  16". 

These  discrepancies  have  been  distributed  throughout  the  system,  making  it  con- 
form to  the  primary  values,  and  it  is  the  adjusted  values  that  are  given  in  tne  table. 
Very  respectfully,  your  obedient  servant, 

E.  E.  Haskell, 
Assistant  Engineer, 
First  Lieut.  Charles  S.  RichI^:, 

Corps  of  EnyineerSy    U.  S.  Army, 


Table  No.  1. —  The  immary  triangulafion. 


StatioiiM, 


<  >b8erved      Correc- 
angles.       ,   tious. 


Mirrou   .i.i  01  26.71 

«te.  Marie G4  27  20.  28 

EsLHt  bane 82  HI   10.  03 

57.  02 

Mirron 'M  54  21.81 

Sou ;i9  44  59.29 

Ste.  Marie 1  <>.^)  20  3«.  03 

57.13 


Kankin  Mt. . . 

S«  H  » , 

^Iirr«»n 


4")  IH 
4(i  21 

>-«  19 


.'>H.  67 
49.41 
13.  15 
01   23 


Korah. 
8oo.  — 
Hirron 


Adjanted 
spherical  an-  Plane  angles, 
gles.         ! 


Soo I     56  23  35.  42  +0.  46 

Wegtbaae ■    95  44  44.49  —0.20 

EaHt  base '     27  51  39. 22  4  0. 62 

59.13 

Sto.Mnrie 49  22  41.17  +0.84 

We.Mtbase !    56  15  45.46  —1,23 

KaM  base ,    74  21  33.58  +0.21 

'  00. 21 

Soo 38  53  30.17  -1-0.24 

St«-.  Marie 1    40  53  15.75  +0.24 

East  base '  102  13  12.80  i   -t-0.83 

58.  72 

Soo 36  53  30.17  —0.01 

St«.  Marie 40  53  15.75  -rO.59 

East  base 102  13  12.80  fO.73 

58.72 


+0.46 
1  1.62 
+0.95 


f0.70 
tO.Oi 


—0.87 
+  0.  J9 
-  -0.  .'.2 


Korali 39  3,147.  10  -fU.  42 

Kan  kin  Mt 89  36  54.  12  —0.  73 

Mirron 50  47  20.  .•)9  -1.  20 

01.81 

Korah 37  09  05.  63  +1.  32 

S<»o  105  19  00.66  —0.64 

Mirron 37  3153.18+0.07 

59.  47 


56  23  36.88 
95  44  44. 29 
27  51  39. 84 


49  22  42. 01 
56  15  44.23 
74  21  33.  79 


36  53  30. 41 

40  53  15.99 

102  13  13.63 


36  53  30. 16 

40  53  16.  34 

102  13  13.53 


33  01  27. 17 
64  27  21.90 
82  31  10.98 


34  54  22.  51 
39  44  59.  33 
+2.22   105  20  38,25 


37  09  05.63   +1.10 
105  19  00.  66   —0.  70 
37  31  .53.  18   +0.  36 
59.47  I 


45  18  57.  80 

46  21  49.80 
S)^   19  12.  6.3 


30  35  47.  52 
89  36  53.  39 
50  47  19.  39 


37  09  06.  95 

105  19  00.  02 

37  31  53.25 


37  09  06.  73 

105  18  59.  96 

37  31  53.  54 


// 


56  23  36.  88 
95  44  44.  28 
27  51  39. 84 


49  22  42.  00 
56  15  44.22 
74  21  33.78 


36  53  30.40 

40  53  15.  98 

102  13  13.62 


36  53  30. 15 

40  53  16.  33 

102  13  13.52 


33  01  27. 16 
64  27  21.  89 
82  31  10.  95 


34  54  22.  48 

39  44  59. 31 

105  20  38. 21 


45  18  57.  73 

46  21  49.  72 
88  19  12.  55 


39  35  47.42 
89  36  53.  29 
50  47  19.  29 


37  09  06.  SS 

105  18  59.  94 

37  31  53. 18 


37  09  06.  66 

105  18  59.88 

37  31  53.46 


Log.  sin. 


9. 9205702 
9.  9978127 
9.6696220 


9. 8802562 
9. U199085 
9. 9836135 


9. 7783723 
9.  8159624 
9.9900458 


9. 7783716 
9. 8159633 
9. 9900459 


9. 7363912 
9.  9553293 
9. 9962882 


9.  7575746 
9. 8057974 
9. 9842368 


9.8518674 
9.  8595802 
9.9998134 


9.  8043964 
9. 9099902 
9.  8892007 


9.  7809868 
9.  9842935 
9.  784 < 575 


9. 7809862 
9.  98420J6 
9.  7847583 


Log.  sides.      Sides. 


Meter§. 
3. 6052219 
3.  58-24644 
3.  2642746 


3. 5052219 
3. 5448742 
3.6086702 


Meters. 
3. 200. 630 
3, 823. 629 
1. 795. 869 


3, 200. 630 
3, 606. 603 
4,060.600 


3. 6448742  3,  606. 603 
3.5824643  3,823.628 
3.  7565477  I  5,  708. 838 


3.  5448734 
3.  6824661 
3.  7565477 


3.6448734 
3.7638116 
3. 8047704 


3.7565477 
3, 8047705 
3. 9832099 


3.9832009 
3. 9909227 
4.1311559 


3. 9909227 
4.1865165 


3, 606. 496 
3, 823. 636 
6,  708. 838 


3,606.496 
5,  805. 124 
6, 379. 262 


5, 708. 838 
6, 379.  263 
9, 620. 769 


9, 620. 709 

9,793  167 

13, 625. 679 


9.  793. 167 
15, 364. 431 


4.0757270  11,904.660 


3,  9832098  9, 620.  769 
4. 1HG5165  ,15,364.431 
3.  9869805  9,  704. 664 


3.9832099 
4. 1865173 
3. 9869820 


9. 620.  769 

15, 364. 459 

9,  704. 700 
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Tablk  No.  1. —  The  primary  triangulation — Continiied. 


Stations. 


Azimuth 

S«o 

Mirrun . . 


Koruh... 
Aziinnth 
Sm> 


Konili 

Itankiii  Mt. 
^liiTon 


Korali 


I 


Observed 
angles. 


o      *       " 

44  43  03.  20 . 
89  24  01.42 

45  52  50.  68 

01.30 

84  22  69.  Of) 

79  41  58.77 

15  54  59. 24 

57.96 

39  35  47. 10 

89  36  54. 12 

50  47  20.  59 

01.81 


Correc- 
tions. 


—0.07 
—1.01 
+0.02 


Adjusted 
spherical  an- 
gles. 


I, 


+1.45 

+0.35 

i  0.31 


+0.29 
-0.74 
—1.06 


43  11  52.97 
91  45  12.  04  ,    . 

Kankiii  Mt 45  02  5:t.  96  !  -0. 19 

58.97 


—0.19 
+  1.78 


Lnrko 76  38  14.  98  |  +1. 48 

K(Mah 52  09  24. 94  +  1. 49 

Minou I    51  12  17.21  I  +0.27 

57.13  ! 


44  43  03. 18 
89  24  00.41 

45  52  56.70 


84  23  01.40 
79  41  69. 12 
15  54  59. 65 


39  35  47. 39 
89  36  53. 38 
50  47  19. 63 


43  11  52. 78 
91  46  13. 82 
45  02  53. 77 


76  38  16. 46 
52  09  26. 43 
51  12  17. 48 


01>B«»rvntory. 

Korali , 

Soo , 


Concluded. 

6  34  M.  61 

31  05  22. 92 

Coiirludod. 
3  22  48.  92 
Soo :     15  10  23.68 


OhHorvntory . . . , 
Azimuth 


I  142  20  01.91 
+0. 71  6  34  35. 82 
-0.13       3105  22.79 

161  26  48.30 
-0. 75  i  3  22  48. 17 
—0. 14  I    15  10  23. 54 


S«M» '     15  54  59.24 


I 


Korali... 
Azimuth 


Lnrko 

Koruh 

Kankin  Mt |    4,')  02  53. 96 

58.97 


84  22  59.  95  | 
79  41  58.  77 
57.96  I 


43  11  52.97 
91  45  12.04 


+  0.01 
+  1.61 
+  0.48 


—0.49 
+  1.56 
+0.  33 


Iroquois 
Knrah... 
Lark(«... 


I 


31  34  39. 48 

61  51  13.93 

80  34  06.  94 

00.  35 


South  (iroH  Cap.' 

Larko { 

Irt>qu(»iH ' 


99  53  45.  25 

24  15  25.46 

55  50  49.  54 

00.25 


I 


1  +0.08 
I  -4-0.32 
I  —0.10 


InM|uoi« '    Conoludwl. 

IJaiikin  Mt 27  28  14.24  ,    f  0- 10 

Larko 129  45  57.  70     -i  1. 03 


+0.44 
+0.  30 
—0.61 


15  54  69. 25 
84  23  01. 56 
79  41  69. 25 


43  11  52.48 
91  45  13. 60 
45  02  54. 29 


31  34  39. 56 
61  51  14.26 
86  34  06. 84 


22  45  47. 03 
27  28  14.34 


Plane  anglea. 


II 


I 


44  43  03.05 
80  24  00.83 

45  52  56.02 


84  23  0L87 
79  41  69. 10 
16  64  69.68 


89  85  47.29 
89  36  63.28 
50  47  10. 43 


43  11  52. 66 
91  45  18.  eO 
45  02  53. 05 


76  38  16. 83 
62  00  26.81 
61  12  17.80 


142  20  01.00 

0  84  35.82 

81  05  22. 78 

161  26  48. 20 

8  22  48.17 

15  10  28.54 

15  54  50. 28 
84  28  01.  54 
79  41  60. 23 


48  11  52. 80 
91  45  13. 47 
45  02  54. 17 


31  34  30.35 
61  51  14.03 
86  34  00. 02 


22  45  40.80 
27  28  14. 11 


120  45  59.33  120  45  59.00  i 


99  53  45. 69 
24  16  25. 76 
65  50  48. 93 


09  53  45.50 
24  15  25.04 
55  50  48.80 


I«g.  ain.  Log.  sMm.  ;  Sldm. 


0.8478382 
0.0000702 
0.8500716 


0.0070102 
0.0020440 
0.4881257 


0.8048001 
0.0000002 
0.8808000 


0.8858860 
0.0087005 
0.8488508 


0.0880811 
0.8074011 
0.8017558 


0.7800684 
0.0580107 
0.7120084 

0.5020810 
8.7706482 
0.4178065 

0.4881286 
0.0070102 
0.0020441 


0.8853802 
0.0007000 
0. 8406514 


0.7100485 
0.0458448 
0.0002207 


0.6870214 
0.0080770 
0.8857385 

0.0034607 
0.0180044 
0.0177808 


Mtteri. 

8.088S080 
4.1858580 
8.8010482 


I  Mtun. 

I  0,0Ml7M 
13.07iei 
,0.81flLIII 

! 

3.0019488  i  0,8]flLl» 
8.0800680  :0,7M.W 
8.4821687  i  tTOLlA 


8.0000288  0.78I.M 
4.1885173  '15,864.451 
4.0757880  lU.OOiW 


ILOOiW 
I7.883.51f 
12.8Q&11I 


16.881.40 
12,470.881 
18. 808.  Ill 


8.0800680     0,70I.7II 
8.2506158     1.81&8ai 


4.0757260 
4.2401870 
4.0801014 


4.1806178 
4.0058878 
4.0801014 


8.0138670 

8.0010488 
8.2806164 
8.8071337 

8.4881015 
8.0010482 
8.8600881 


4.0757808 
4.2401386 
4.0001014 


4.0001014 
4.8104088 
4.3709086 


4.2401866 
4.8164082 
4.5883467 

4.8164022 
8.0866660 
4.2407017 


8,80LM 

8.811M 
l,818.m 
8,074.05 

2, 704.  Ml 
0,81LM 


11.804.811 
17.88in8 
12,808.111 


12.808.W 
20, 784.  on 
23. 482.  m 


17,881.781 
20.724.8N 
34.584.145 

20.784.8N 

8.648.011 

17.4081711 
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Table  No.  ^.-^Geographical po9ition8.---'Primary  $iaHcn$.^Tk0  Clarke  SpkerM 


Station*. 


ObMrratorj 
(W.  Pier). 

AJdmuth  ... 


800 


West  base . 
East  base . . 
Ste.  Marie . 
Minoa.... 
RMikinMt. 


Korah 


Larke. 


Iroqnois 


Sooth  Gros 
Cap. 


Latitade. 


or         II 

4630  00.270 
40  34  27.034 
40  29  00.837 

40  20  50. 353 
40  2014.000 
40  31  06. 794 
40  20  04.773 
40  34  21. 906 

46  34  14. 198 

46  27  35. 012 


Longitude. 


46  28  21. 084 


46  32  01. 761 


84  20  48.760 


84  21  01. 251 


84  21  13.205 


84  20  20.032 


841814.043 


8417  44.075 


8413  42.207 


84  13  47. 849 


84  23  06.771 


84  2312.327 


Aslmath. 


84  39  21. 416 


84  35  12. 051 


or  " 

178  06;».87 
16  88  50.57 

12017.07 
310  46  14. 50 

21138  04.57 
268  0140.45 
165  8410.04 

205  53  52. 32 
239  38  08. 00 

100  17  04.08 
272  48  14. 90 

305  50  03.42 
5110  41.30 

90  58  36.79 
17917  49.43 

88  54  38.73 
44  36  42.77 
7119  58.78 

033  06.77 
308  23  40.84 
338  5611.93 

93  58  55.90 
11814  21.58 

257  11  10. 13 
223  44  55.44 

217  56  24.44 

242  12  33.81 

298  05  39.54 


Ba«sk 
aslmath. 


o  «    *l 

358  0620.80 
196  30  82.88 

18129  00.80 
136  51  33. 13 

81  38  36. 61 

88  03  50.39 

345  32  47. 25 

115  55  30.23 
50  40  07.  33 

10  17  25. 32 
92  51  32. 13 

125  52  50.80 
2310810.04 

270  53  00. 73 
86017  45.34 

268  47  52.82 
224  3110.57 
2510186.88 

180  33  02. 74 
128  80  8a  04 
158  50  52.48 

2784718.87 
208  05  80.54 

771812.48 
48  5144.58 

87  58  25. 3J 

62  24  21.04 

11814  21.69 


Toatatlona. 


Atfmnth. 
800 


Soo.... 
llimm 


Westbaaa. 
Basthaaa.. 
Korah 


Jfecsn. 
8,074.8H{ 
1,818.08 

8,816.81 
18,678.63 

1,785.87 
8,888.58 
8,704.70 

3,200.53 
4,000.60 

8.506.60 
5,806.13 

6.870.86 
5,708.84 

8,680.77 
8,788.16 

11,804.66 
18,68&.58 
Iroquois  ....84,684.14 


Bast  base 

Ste.  Marie... 

Ste.  Marie... 
Mirron 


MirroB 
800.... 


Soo 

Bankin  Mt. 


Korah 


Larke 

Mirvon 

Observatory. 

Iroqoaia 

South  Gros 
Cap. 

Mirron 

Bankin  Mt.. 


Distanee. 


18,306.11 

IS.  864. 46 

8,201.00 

20,784.80 
17.400.78 

18,470.80 
17,883.52 


Loga- 
rithms. 


8.8071887 
8.8806154 

8.8818488 
i.  1856688 

8.8548746 
8.5684644 

8.1 


South  Gros  ,8,648.05 

Cap.  I 

KonDi 123,462. 18 


Larke 


17,408.72 


8L  5062818 
8.6085708 

8.5448748 
8.7686116 

3.8047704 
8.7505477 

8.8888008 
8.8808227 

4.0757870 
i.  1811558 
4.5388487 

4.0001014 
4.1866165 
3.8188670 

4.8164888 
4.8167817 

4.0858878 
4.8401370 

8.8366668 

4.8703ft6 

4.8407817 
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Table  No.  3. — Secondary  points  located  from  the  primary  Bysiem. 


StatiouH. 


Lutitiulc.  '.  Tx>iigitu(le..      To  statioiin.    '  Digtance. 


1 


lienmrka. 


C        '         "  ■     O        •  "  I 

Court-hoiiso     tt'AK'     46  29  54. 49  ,  gl  20  35.  ()2  . 
Htufl.  ,  I  I 

St.    Mjiry's    (^ftth-     40  29  55.22     84  20  20.61 
olic  church  Rpiiv. 


Canal    Park     (la|;-     40  30  07. 91     H4  20  53. 36  ' 
Htati. 


Fort    Ilrsuly     flajr-  .  40  20  30.  M     84  21  20. 38 

Htatl. 

I 

X(».   14    (river  tri-     40  29  44. 52     M  17  43. 19 

I  ' 

Catholii-       chunh     46  30  27.74     84  10  2r..4.'> 
Hpirc,  Cauaila.       i 


Soo 

West  base . . 

West  base . . 

So«) 

£aHt  base... 

Korah 

JtaiikmMonii 

tain. 
.Son 


Korah 

Soo 

Ste.  Marie  . . 

Kast  bartc... 
West  base . . 

i!MM)     ........ 

Weat  base  . . 
Ea^t  base. . . 


1 1)  t  c  r  II  a  t  i  on  n  1     40  30  48. 84     84  20  01. 90 
Ilotol.  Canatht.      i 


Imlian  lIom«^  tlag-  ;  40  30  02.79     84  17  07.09 
Htair.  1 

i  I 

Point     v\iix     PiuK  ;  40  27  52. 29     84  28  14.00  . 

li^lit-liousc. 


Soo 

WcHt  base . . 
East  base... 

Ste.  Marie  . . 
East  base.  . . 

Korah 

Larkc  

Iro<iuois 


n  o  II  n  f  I    I  H  1  a  n  d  '  40  20  30. 13     84  30  48.  09 
lisbt-houHc.  i 


No.   i:.    (river  tri       40  20  49.90     84  29  41.00  ' 
anjilc).  i 


V  o  i  II  t      Iroquois      40  29  04. 50     84  37  48.  50  . 
light  lifniHu.  J  , 


Larko  

iCaukin  Moiin 

tain. 
Irofjuois  ... 


MeUrt.    I 

1,601.35  i 

197. 10 


220.19  : 
1,791.99 
2. 983. 57 


Of  Chippewa   Coanty. 
Mich. 

In  Saolt  Ste.  Marie.  Hicfa. 


8.118.78 
11.988.65  ' 

1,812.38 

8. 836. 57 
870.96  ; 

.5.471.85 

1,147.85 
3.565.97 

3.326.62 
1,614.39  i 

2,  rJ7. 59  . 

3,  413.  42 
3. 722. 36 
1.  633. 36 

2,099.17  ' 

2.065.58  I 

13. 495. 80 
0. 471.  75 
14.253.56  ' 

9.911.40 
26. 087  17 


In  Canal  Park  at  Sault  Ste. 
Mane,  Mich. 


The  iron  flagstAir  at  New 
Fort  Brady. 


A  station  of  the  riree  tn- 
angulation. 

In  Sanit   Ste.  Marie,  On- 
tario. Canada. 


1)0. 


On  the  Shlngwftuk  Home 
in  Canada. 


South     (rroM 
t'ap. 

Larkc  

Ir<N]uoiH 


11.411.42 
ll,9;i0.49 


Lnrko  . . 
Korah  . . 
IrtNjUoiH 


I 


8.427.87  I 
12, 687. 13 

18,894.81 

21,085.62 

2, 392. 84 


A  station  of  the  river  tri* 
anguhfttion. 


i 
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Tablk  No.  4. — Tirtiary  triangulaiions,  St.   Marya  Eiver,   Mivh'igany  Litile  Kapida  to 

Point   Iroquois. 


Station. 


Angle. 


Side. 


Sia» 


Station. 


Mfterg,    I  MiU$. 


Angle. 


^,  14 1  42  24  GO.  75; 

^,  East  base  Sault 

Ste.  Marie.  ' 

Z\ 


^^ 


^    23 
A  21. 

.:  14 


59  35  11.0  1.329.70 
r>5  28  4d.  0  '  1,270.38 
64  56  0.3.0      1.396.66 


^^  14 '  58  32  33.  2  2.  287.  41 

,;.  21 91  43  47.  2  2.  680.  28 

^  8 29  43  39.  6  1,  329.  70 

,;  19 '  80  25  31. 1  2.  287. 41 

^^  H '  69  28  22.  2  2. 172.  43 

A  21 ,  30  06  0(5.  7  1,  103.  43 


A  21. 

^Ci   8.. 

.:   9.. 


45  10  .'iO.  6  2.  416.  23 
92  38  06. 0  3.  402.  74 
42  11  02.8     2.287.41 


,;••   8 42(17  58.3      1.741.77 

;    6 08  31. V).  7      2.416.23 

):    9 09  20^).  0      2.429.31 


^:  9 48  41  43.5 

A  6 •. .  OS  51  41.0 

'  •>  ^'>  *>f»  'i'*  'i 

I 

,4  6   41  45  .57. 5 

,;.  2 .34  03  35.4 

:  7 104  10  27.1 


/«.  7. 


87  15  48.5 
35  23  0<».  9 


.\  3 57  21  01.6 


^    7 : 34  51   38.  5 

^    3 42  00  23.0 

;    5 103  07  .58.5 


G  2. 


74  12  07.  8 
23  30  33.  0 
82  17  19.2 


^  n .'^  01  12. 1 

C  2 71  02  45.  7 

I    3 51  .56  (rj.  2 

v     K 30  42  48.  4 

J.     \i 88  36  22.  6 

U   2   51   40  -10  0 

^    r 78  23  4H.  6 

^   E .50  51  30.0 

C   2 41  44  31.5 


4. 

;   E 


.53  28  5.5.6 
84  03  33.  .3 
31.  1 


42 


(; 58  40  3(J.  0 

n 01  40  20.  5 

E 20  l!9  5::.  0 


2,  430.  01 
3.208.01 
1,741.77 

1.675.61 

1.  408.  88 

2.  439.  01 

1,087.78 

1.  1.52.  40 
1.675.59 

676.  38 

791.91 

1.152.40 

1.087.  78 

824.  04 

2.047.  12 

2.047.  12 

2.  432.  30 
1.901.66 

1  tH>1.66 

3.  110.  17 
2,  445.  50 

3.116.  17 
2.751.  I'J 

2.  117.(m; 

2.117.90 
2.621.20 
1.770.  irj 

2.621.20 

3,  062.  25 
I.. 508.  14 


i> 


85  10  32.2 
45  .'.O  .-)1.4 
4^  40  30.  4 


0.826 
0.789 
0.868 

1.421 
1.665 

0.  b26 

1.421 
1.350 
0.723  ; 

1.501 
2.114 
1.421 

1.082 
1..501 

1.  510 

1.516 
1.993 
1.082 

1.041 
0.875 
1.516 

1.235 
0.716 
1.041 

0.  420 
0.  492 
0.716 

1.2.35 

0.  512 
1.272 

1.272 
1.511 
1.238 

1.  2:J8 
1.036 
1..520 

1.936 
1.700 
1.316  , 

1.316 
1.629 
1.105  I 

1.629  i 
1.003  i 
0.037 


3,  or>2.  25 

1.003 

2.204.47 

1.370 

2,  M'l.  1-1 

1.  437 

A  N ;  90  24  43.1 

A  O 33  40  47.0 

.:,  C 55  54  29.9 


A  12 29  02 

;    C 68  18 

^£  N 82  38 

;    17 26  33 

:,  N 52  02 

:^  12 101  24 

.^    15 65  25 

]^   17 56  42 

A 

lis 


12 57  52 


:,  10 52  32 

\   15 69  26 

'£  12 i  58  01 

I 
A  L.  H.,  Round 

iHland 69  52 

A  15 79  48 

^  10 30  19 

A  11 55  49 

^  L.  H.,  Ronnd 

Island 83  12 

^  15 40  57 

A  13 70  23 

A  L.  H..  Round 

Island 49  20 

,:    11 60  16 


46.0 
46.9 
27.1 

17.4 
15.5 
27.1 

52.  5 
03.6 
03.9 

09.0 
26.7 
24.3 


09.1 
'M.\ 
16.8 


Side. 


Meter*. 

1,  508. 14 
836.  .55 

1.249.27 

8:i6.55 
1.601.07 
1,708.83  ' 

1,601.07 
2.823.61  I 
3,  510.  62  , 

2.  823. 6^  ' 
2.594.96 
2. 629. 13 

2,  594. 96  ' 

3,061.08 

2.773.23 


2,  773. 28 
2, 907. 08 
1,491.16 


Side. 


MUes. 
0.937 
0.520 
0.776 

0.5*20 
0.995 
1.062 

0.995 
1.755 
2.181 

1.755 
1.612 
1.634 

1.A12 
1.902 
1.723 


1.723 
1.806 
0.927 


19.3  1,491.16    0.927 


.55.  4 
45.  3 


1,789.83 
1.181.62 


24.5   1,181.62 


22.9 
12.6 


A 


t.7  i 

^ 


^\ 


M 42  56  50.0 

10 38  08  00.7 

15 1  98  55  09.3 

I 

1 37  59  22.4 

M 88  39  20.6 

10 53  21  17.0 

L 97  09  47.4 

M 50  41  54.7 

1 32  08  17. 9 

I 

K 79  45  03.9 

I I  64  36  12.4 

U    ■■••••••■•■•••         «)0     afO     4*'*    f 

B 52  .53  26.  3 

(•-••■•■••■••••a  tlO       tf«'       0«'*      1 

M i  70  32  35.6 


051.55 
1.089.27 

2.773.23 
2,513.43  ; 

4.021.14  I 

4.021.14 
6.  .531. 14  . 
5.  241. 67 

.5,241.67 
4,088.04 
2, 810. 32 

4,088.04 
3,  752. 86  ' 

2.  421.  CI  ! 

I 

5,  241. 67  I 

5. 485. 15  1 
6. 197. 43 


A 6.3  35  29.  7     6. 197. 43 

1 26  06  16. 4      3. 044. 65 

H 90  18  13.  9     6.  919. 40 


IroquoiM .54  57  54.  5     6.  919.  40 

1 78  56  50.6     8.293.89 

A 46  05  14.  9     6, 087.  83 


71  15  06.  7 


;    .South  droH  Cap 

;■  Iro<iuoiH 28  02  49.4 

A   A 80  42  0.3.9 


8.293.89 
4,118.27 
8, 643.  52 


1.112 
0.734 

0.734 

0.591 
0.677 

1.723 
1  561 
2.499 

2. 499 
4.058 
3.  257 

3.  2.57 
2.540 
1.746 

2.540 
2.332 
1.504 

3.257 
3. 410 
3.851 

3.851 
1.892 
4.300 

4.300 
5.153 
3.783 

5.  153 
2.559 
5.  371 
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Tablf  Tio.  B.—Gfographiral  potilUmi  af  Ihr  aiationt  of  tiettrUtnTf  tTtmm§»lmtiem  ^Ai 
rirar  irtwten l,ittlt  Ilapid4  and  Toln  Iroquois. 


,  14S  U  (X,  T> 

0  30.12  '    G8  23  £7.61 

35  in  43.21 

im  31  !S.B1 

:a  DT.»  '  2li  13  10.1 

!l  lZ.ni  j  ISO  33  !0.i 


2.i;i.i3     : 
2,287.41 
2.11V.23     : 

1,1«3.« 

i.in.u 
a,  401. 74    : 


T  M  W.2  I  AH.. 

9 11  W.0  :  aE.. 

iB  a»B7.o  ai  — 

0  21  ;«.»  I  aP.. 


1,  U1.40    ; 

l4a.M    : 

WI.M    ; 


'  '&£■■ 


«  02  14.1    '  £lf„ 


A  10.. 
&11-. 
All- 


A 10 


1BU.43  { 

4,flU.14  : 

e,aLU  ; 

a.i4i.tr  ; 

a.o*T.n  : 

l.S10.»  ; 

t,o«s.o4  : 

1.411.01 
).TM.M 

0.491. »  I 


lissSL-ii^ : 
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f. — report  of  mr.  h.  vox  schon,  assistant  engikeer. 

United  States  Engineer  Office, 
Sault  Sie.  Jilariey  J^ich.,  June  SO,  1894, 

Sir:  I  have  the  honor  to  submit  herewith  my  annual  report  for  the  fiscal  year, 
fiom  July  1,  1893,  to  .June  30,  1894,  consisting  of  two  parts,  vi/. : 

Part  I.  Report  on  the  topographical  survey  along  American  shore  of  St.  Marys 
River  from  .July,  1893,  to  December,  1893. 

Part  II.  Report  on  mapping,  charting,  sketching,  and  office  operations  from 
December,  1893,  to  June  30, 1894. 

Part  I. 

subject  ok  survey. 

The  subiect  of  the  survey,  as  defined  in  your  letter  of  instructioDS  to  me  dated  Jane 
13  and  July  15, 1893,  was  the  southern  shore  of  the  St.  Marys  River,  beginning  at 
Little  Rapids,  including  the  western  side  of  the  new  channel,  thence  westerly  to  a 
point  beyond  Point  Iroquois,  afterwards  determined  to  be  Salt  Point. 

The  survey  was  to  extend  from  the  shore  line  of  the  river  back  to  the  crest  of  the 
first  range  of  hills  parallel  thereto,  and  to  include  all  islands  (m  the  American  shore. 

Ail  light-houses,  range  lights,  buildings;  all  topographical  features  relating  to  the 
conditions  oi'the  ground  and  improvements;  all  land  survey,  section  and  town  lines, 
and  contours  for  every  20  feet  elevation  were  to  be  located  and  plotted  on  a  scale  of 
1  to  5,000,  afterwards  changed  to  1  to  10,000. 

character  of  territory. 

The  character  of  this  territory  ])resents  all  the  varieties  to  be  found  in  this  lati- 
tude. Almost  the  entire  shore  line  on  this  reach  is  l«w  and  sandy  or  marshv,  a  rank 
growth  of  timber  and  brush  reaching  to  the  water's  edge  for  more  than  half  of  the 
shore  distance  surveyed.  Occasionally  for  short  distances  the  shore  line  rises  to  a 
sandy  blufi'  not  exceeding  20  feet  in  height,  and  for  the  last  3  miles  east  of  Salt 
Point  outcroppings  of  a  mineral  formation  are  visible  on  shore,  becoming  very 
determined  for  about  1  mile,  rising  abruptly  out.of  the  water  to  a  height  of  abont  15 
feet. 

The  range  of  hills  coming  from  the  south  enters  this  territory'  al>out  1  mile  south 
of  Little  Rapids  at  an  elevation  of  about  125  feet  above  the  river  level,  then  gradu- 
ally approaches  the  west  end  of  Sault  Ste.  Marie  within  one-third  of  a  mile  of  the 
river  shore  at  an  elevation  of  about  115  feet,  then  bears  south  for  a  distance  of 
about  2^  miles  and  again  approaches  and  touches  the  shore  line  at  the  Clay  Banks  at 
a  height  of  about  85  feet.  Thence  it  bears  west  to  a  ]>oint  south  of  Point  Irwiuois, 
and  thence  north  ra^tidly  rising  and  culminating  in  the  Lroquois  formation  at  a 
uiaximum  altitude  of  about  440  feet  above  the  river  level  at  Little  Rapids.  From 
here  the  hills  gradually  recede  in  a  southwesterly  direction  to  a  considerable  dis- 
tance from  shore,  gradually  decreasing  in  elevation. 

The  drainage  of  this  hill  range  from  Little  Rai)id8  to  the  Clay  Banks  issues  iu 
three  small  creeks,  and  thence  to  its  northward  course  to  Irotjuois  is  absorbed  by 
the  Waiska  River,  a  water  course  of  considerable  volume.*  The  Iroquois  range 
proper  drains  into  two  small  lakes  at  its  foot  which  lie  about  30  feet  above  the 
river  and  are  without  any  visible  outtlow.  The  reach  from  Iroquois  to  Salt  Point 
is  broken  by  one  creek  only. 

The  country  between  shore  an<l  hills  is  low  and  mostly  thickly  covered  with  all 
classes  of  timber  and  brush,  tamarack,  maple,  and  elm  predominating.  Occasionally 
largo  areas  of  timber  are  burnt  over,  and  some  depressions  of  considerable  extent  are 
swampy  and  marshy. 

No  laud  was  found  under  cultivation  aft«T  passing  Sault  Ste.  Marie  until  the  Waiska 
River  is  reached,  where  Supeii(»r,  a  settlement  of  about  100  people,  is  located,  and 
some  farming  is  done.  On  a  jx-ninsula  1.1  miles  north  of  tliis  is  tlie  village  of  Bay 
Mills,  with  alxjut  40<^  inlial)itants,  and  1  mile  larther  north  on  the  beach  is  the  Indian 
settlement  **  Mission''  with  about  75  people.  From  this  point  Avest  the  character  of 
the  country  changes,  tbo  timber  is  frequently  sprinkled  with  oak,  and  considerable 
of  the  land  is  under  cultivation.  With  tlie  exception  of  the  sandstone  near  Salt 
point,  no  mineral  format  icui  of  any  description  was  discovered. 

The  means  of  transportation  through  this  territory  westerly  are  a  dirt  road  (Waiska 
Bay  road)  lea<ling  from  a  jxiint  about  5  miles  south  of  Sault  Ste.  Marie  duo  west  to 
Sn]>erior,  wlience  it  follows  the  shore  to  Mission;  thence  it  leads  upon  the  Irofjuois 
plateau,  and  due  west  for  about  5  miles  to  Dollar  Settlement,  where  it  terminates. 
The  Duluth,  South  Shore  and  Atlantic  Railroad  touches  this  territory  at  Superior, 
and  thence  pursues  a  northeasterly  course  to  Sault  Ste.  Marie.  The  Minneapolis,  St. 
Paul  and  Sault  Ste.  Marie  Railroad  enters  in  the  eastern  part,  leading  first  north  and 
then  northeasterly  to  Sault  Ste.  Marie. 
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The  -whole  tt^rritory  is  located  iu  Chippewa  County,  Mich.,  coiiiprising  Tb.  N.  47, 
1  E. ;  N.  47,  1  W. ;  N.  47,  2  W. ;  N.  47,  3  W. ;  N.  47,  4  W.,  and  the  iiorthern  half  of  N. 
4«,  2  W. 

The  priiK'ipal  meridian  of  Michigan  passes  throngh  the  western  part  of  Saalt  Ste. 

Marie,  Mich. 

METHODS. 

The  organization  of  the  topographical  party  under  my  charge  consisted  of  1 
recorder,  at  $70  per  month ;  4  rodnien,  at  $50  per  month,  each :  1  cook,  at  $50  per  month. 

The  instriinient-s  used  wore  the  Ruft'  &  Rerger  transit  rfo.  245,  from  July  12  to 
August  14,  exclusively.  On  August  8  the  B\iW  &,  Rerger  plann  table  No.  1,  and  on 
August  14  the  stadia  rods  for  the  same  were  received,  and  this  instrument  was  then 
used  when  and  wherever  it  was  practicable  to  do  so;  hut  much  of  the  weather  beinff 
stormy,  and  most  of  the  territory  being  covered  with  a  rank  growth  of  brush,  and 
large  areas  being  swampy,  made  it  often  advisable  to  use  the  lightest  and  simplest 
field  outfit  to  make  reasonable  progress  possible,  and  iu  these  cases  a  Fauth  transit 
was  used. 

The  methods  employed  with  the  transit  were  of  the  usual  practice  in  "traren* 
iug: '-  th(^  plane  table  was  used  in  much  the  same  manner,  as  no  sheets  withcoordi- 
natcd  ]>oints  located  had  been  prepared  for  the  reach  under  survey.  A  section  of 
shore  line  between  reference  points  was  first  located,  and  f^omit  traverse  lines  to 
tlie  range  of  hills  were  run.  These  latt<Thad  to  bo  invariably'' chopped  throngh  the 
timber  or  brush,  while  much  of  the  shore  had  to  be  similarly  cleared  before  the 
instriiiuental  work  could  be  done.  A  working  programme  being  decided  upon  by  the 
chief,  lines  to  be  ch'arcd  were  chopped  out  by  the  rodmen  under  tho  direction  of 
recorder,  the  ehi<'f  running  shore  line  or  roads  at  tho  same  time  with  transit  and  two 
r<»dijieii,  or  employing  himself  at  plotting.  When  practicable  the  plane  table  trst 
used  for  detailed  surveys,  re(iuiring  then  the  entire  party.  The  horizontiil  distancfi 
were  obtained  by  stadia  readings  always,  and  the  elevations  by  the  vertical  an^e. 
A/iiiiuth  observations  on  Polaris  were  made  during  the  progress  of  the  snrvey, 

Therceor<ls  of  the  survey  were  kept  in  Held  books,  as  customary  in  transit  work. 
and  when  the  plane  table  was  used  a  field  sheet  was  constructed  on  the  table  as  the 
wr)rk  ])r(»irress<Ml.  notations  in  field  book  also  being  made  of  distances  and  vertiesi 
angle  readings. 

NARKATIVE. 

'I'h«'  to])ographical  party  was  organized  on  July  1, 1893,  took  the  field  on  July  U» 
iu  camp  at  Little  Rapids. 'moving  on  July  21  to  shore  near  Ashmun Creek ;  on  Angnft 
10,  to  Point  Louisa,  Canada;  on  September  18,  to  Rirch  Point;  on  September  89,  ti 
Waiska  Hay  ;  on  October  Hi,  to  Mission  Hill;  on  November  16,  to  Dollar  Settlement; 
and  on  November  25,  returning  to  Sault  Ste.  Marie,  Michigan,  where  it  was  die- 
banded. 

The  survey  was  begun  at  .v.  East  Rase,  tying,  iu  its  progress,  on  5  jtrimary  and  tt 
tertiary  triangulation  stations,  and  closing  on  the  secondary  st-atiou  at  Salt  Point 

riu?  levels  were  referred  to  R.  M.  *'A'',  at  Little  Rapids,  and  checked  on  P.  B.  M. 
"4"  (»f  the  precise  level  line  located  on  west  side  of  waiska  River. 

RESULTS. 

The  lield  work  of  the  season  covered  about  51.4  square  miles  of  territory,  result 
iiig  in  the  locatitm  of  about  48^  miles  of  shore  line,  28|  miles  of  hill  range,  19miki 
of  railroads,  63|  miles  of  roads,  and  all  the  details  of  conditions  of  ground  and 
improvements  within  this  territory. 

The  oflico  reconls  of  this  work  are  in  0  field  books  and  iu  7  field  sheets,  all  of  tbes 
on  tile  at  the  engineer  otlice  at  8ault  Ste.  Marie,  Mich. 

The  cost  of  tho  survey  was  for — 

Instruments  ]>urclia8ed $906.00 

Camp  outtit  i>urchased 288.0 

Salaries  paid  to  members  of  party 2,337.21 

Subsistence  of  members  of  party 479.0 

Repairing  camp  outfit 8.fl 

Trans])ortation  of  members  of  party 48.BI 

Total  cost 3,963.S 

The  cost  per  s<|uare  mile  of  survey  is  found  by  charging  the  survey  with  tU 
aiiKMUits  paid  for — 

Salari«'s,  subsistence,  transportation,  and  repairs  of  camp  outfit $2,771.70 

10  ]»er  cent  of  the  cost  of  instruments .30.SD 

50  ])or  cent  of  the  (ost  of  eanii»  <»uttit , 143.9 

Total  votiX  of  51.  4  s<juare  miles  of  topographical  survey 2^94&.5l 

Cost  ])er  K«iuare  mile,  .$57. 30. 
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HECOMMKNDATIONS. 

For  future  topographical  surveys  in  this  region  I  would  rofli)ectfully  recommeDd 
the  following  organization  of  topographical  party : 

One  assistant  engineer  in  charge. 

Two  recorders,  to  be  men  capaulo  of  running  th«i  plane  table  and  to  be  fair  drafts- 
Dien. 

Five  rodnien,  to  be  young  men  of  sound  physiciue,  who  are  preparing  for  the  pro- 
fession or  have  had  previous  experience  as  rodnien. 

One  head  axman,  to  bo  capable  to  take  charge  of  laborers  and  to  understand  the 
use  of  reconnoitering  instruments,  and  act  as  head  ro<lman  on  a  transit  survey. 

Two  axmen,  and  at  times  such  additional  number  of  axmen  as  the  work  may  require ; 
these  men  to  bo  woodsmen,  preferably  of  the  region  the  survey  is  operated  in. 

This  party  to  be  equipped  with  the  following  instrumental  outfit: 

Jnstnimenis. — One  transit,!  Y-level,2  plane  tables,  and  such  additional  instruments 
as  are  f  >nnd  of  service  in  reconnoitering. 

The  methods  to  be  employed  I  would  recommend  to  bo  as  follows:  Plane  table  field 
sheets  of  the  reach  to  bo  surveyed  during  the  season  should  be  fully  prepared  before 
the  party  takes  the  field,  with  all  bench  marks,  tertiary,  secondary,  and  primary  tri- 
angnlation  stations  plotted  thereon. 

The  sussiBtant  to  i>lan  the  work  for  the  two  plane-table  parties  and  for  the  advance 
chopping  of  necessary  traverse  lines,  and  to  locate  by  additional  triangnlation  and 
leveling  such  additional  reference  points  and  bench  marks  as  it  may  be  found  desira- 
ble to  establish  in  order  to  have  no  such  points  originated  by  plane  table  alone. 

The  recorders  to  secure  all  needed  topographical  information  by  plane-table  sur- 
veys from  these  fixed  and  plotted  points,  always  orienting  the  plane  table  by  inter- 
section or  resection  upon  points  plotted  on  the  sheet.  Each  plane-table  party  to 
consist  of  tho  recorder  in  cliarge,  2  rodmen,  and  I  axman,  who  is  to  carry  the  plane 
table. 

The  hea<l  axman  is  to  take  charge  of  tho  chopping  needed  to  clear  lines  for 
snrvey  on  shore,  hill  range,  roads,  and  traverse,  with  such  additional  axmen  as 
conld  be  employed  at  intervals  for  short  periods;  at  other  times  he  wouhl  be  avail- 
able Tvith  tho  fifth  rodman  to  form  a  transit  or  level  crew  for  tho  a.ssistant  in  (rliarge. 
He  is  also  to  take  charge  of  the  camp  property  and  tools,  and  of  camp  policing  and 
moving  of  ramp. 

The  salary  of  such  a  party  on  the  scale  recommended  for  the  coming  season, 
together  with  salary  of  4  additional  axmen  employed  for  ten  days  during  each 
month,  and  the  subsistence  on  the  ratio  of  last  season's  cost,  would  amount  to  a 
total  about  20  per  cent  less  than  the  total  cost  of  tho  two  topographical  parties  last 
season,  while  in  my  estimation  sucli  an  organization  would  be  capable  of  accomplish- 
ing as  much  and  jiVobably  more  field  work  than  the  two  parties  did  together  during 
the  past  season. 

A  not  inconsiderable  saving  in  time  and  expense  could  be  secured,  in  my  opinion, 
by  arranging  to  have  the  cook  and  mess  outfits  of  tho  entire  party  located  on  a  flat- 
bottomed  scow,  which  could  be  easily  moved  at  any  time  without  necessitating  the 
packing  and  unpacking  of  all  the  utensils  on  the  occasion  of  each  move.  More  fre- 
qVient  moves  of  camp  could  be  had  and  thereby  walking  to  and  from  work  reduced 
and  more  time  utilized  in  actual  field  work.  With  this  arrangement  it  would  be 
perfectly  practicable  to  have  the  head  axman,  with  assistance  of  additional  axmen, 
move  the  entire  camp  and  relocate  same  while  tho  field  parties  were  doing  their 
coBtomary  field  work. 

Part  II. 

MAPPING,  CHARTING,  SKETCHING,  ETC. 

After  completing  the  platting  and  inking  of  the  last  transit  field  work  and  con- 
verting field  sheet  No.  2  (Big  Point  to  Solomons  Toint)  frcini  St.  Marys  Kiver  level 
data,  to  New  York  tide  level  data,  my  office  work  during  period  from  December,  1893, 
to  June  30,  1894,  consisted,  as  outlined  in  your  letter  of  instructions  dated  .lanuary 
16, 1894,  of— 

First.  Special  drafting  work  required  by  you  from  time  to  time.     Under  this  head 
1  constructed — 

(1)  A  general  map  of  primary  triangulation  scheme  of  8t.  Marys  RiA-er  from  line 
^srgantua-Mamainse  to  the  Mackinac  base,  scale  1 :  380160; 

.  (2j  A  similar  plan  of  primary  and  secondary  triangulation  of  same  reach,  scale 
1-380160: 

W  A  sketch  of  conventional  signs  for  topography  .and  hydrography ; 
.  (*)  An  outline  sketch  of  chart  No.  3,  St.  Marys  liiver  survey,  with  scheme  of  sound- 
^'^g  iines  for  ice  survey,  scale  1 :  40000 ; 
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• 

(5)  A  Himilar  ontline  sketch  of  chart  No.  2,  St.  Marys  River  snrrey,  aoale  1:40000; 

(6)  A  general  outline  sketch  of  chart  No.  I,  St.  Marrs  River  survey,  aeale  1:40000; 

(7)  A  freneral  outline  sketch  of  a  chart  of  Whitefish  Bay,  scale  1: 80000. 
.Second.  Tbo  duplication  of  alllSeld  work  done  by  the  toTOgraphlGid  parties,  whidi 

ncccRsitated  the  tracing  of  sheets  Nos.  1, 2, 3,  and  4  of  the  Uanaaian  shore  sarrey. 

Third.  Tne  ]) reparation  of  an  accurate  field  plat  of  Sanlt  Ste.  M«rie|  Mieh.,OBft 
1 :5iKX)  scale,  Avliieh  absorbed  about  two  months  of  time  devoted  to  thesecnring  of  all 
available  reliable  data  relating  to  streets,  subdivisions,  buildings,  ete.,  ftompnUic 
rec(»rd8,  previous  surveys,  existing  maps,  and  ftt>m  personal  reconnoissanee. 

Fuurtli.  The  ])reparation  of  a  scheme  for  the  polyconic  projeotion  of  the  reach 
covered  by  chart  No.  3,  on  a  1 :  40000  scale,  and  of  its  subdivision  into  snitable  mi- 
furni  shcetH  showing  both  shores  of  river  with  hydrography  on  1:10000  scale. 

The  general  sclipuie  and  two  of  the  sheets  were  completeo.  The  first  one,  ooveriig 
tho  reach  from  Hig  Point  to  Little  Rapids  and  including  Sanlt  Ste.  Marie,  Hish.. 
and  (-anada,  with  all  tbe  details  previously  secured,  occupied  abonttwo  months  of 
luy  tini«';  tbe  seroiid  sheet,  covering  the  reach  from  Old  Vessel  Point,  CanadSyts 
Point  auK  Pins,  was  also  completed. 

Fifth.  The  preparation  of  a  similar  general  and  subdivision  scheme  for  reaflh 
covered  by  chart  Xo.  2.  of  wliich  the  general  plan  only  was  completed. 
Very  resjiect fully,  your  obedient  servant, 

H.  vojr  ScBuN, 
AtiiHmnt  En§immr, 

FirMt  Lieut.  Charles  S.  HichA, 

(.'orpa  of  EnyineerSy  V.  S,  Army. 


G.— REPORT   OF    MR.    DAVID   MOUTOR,    ASSISTANT  ENOINRBR. 

United  States  Enginskr  OnricR, 

Detroit,  Miek.^  May  14^  1894. 

Sir  :  I  have  the  honor  to  submit  the  following  final  report  relating  to  operationf  sf 
the  survey  ])arty  under  my  charge,  July  10  to  December  1, 1893^  while  resarveyiogtte 
Canadian  shore  of  ISt.  Marys  Kiver,  between  the  Shingwauk  Home  and  NorthOm 
Cap. 

narrativk. 

In  accordance  with  the  order  of  Col.  O.  M.  Poe,  Corps  of  Engineers,  dated  Detnii 
July  10,  1S93,  I  reported  for  duty  at  Sault  Ste.  Marie,  Mich.,  on  July  12,  1898. 

The  remainder  of  the  month  of  July  was  devoted  to  the  preparation  of  camp  oit^ 
fit,  otlice  work,  etc. 

From  August  1  to  3  I  carried  a  line  of  levels  from  B.  M.  *' A"  on  the  north  wall  of 
tb(^  *81  lock  at  Sault  Ste.  Marie,  Mich.,  across  the  international  bridge  and  east  akag 
the.  Canadian  shore  to  a  point  opposite  Topsail  Islands. 

On  August  4  I  was  ordered  to  cut  lines  of  sight  for  triangnlation  work,  from  A 
A/innith  to  ,^-^  Soo,  A  l^arke,  and  A  Mirron.  This  was  done  by  day's  labor,  and  iM 
completed  on  August  11. 

Tlie  plane  tables  with  which  the  topographical  work  was  to  be  done  aniTedfi 
August  7,  and  I  ])roceedo(l  at  once  to  graduate  the  stadia  rods  for  the  two  paitiv> 
Tbe  ])arty  in  charge  of  Assistant  Engineer  H.  von  Schou  being  in  the  field,  it  VM 
d<MMned  i.iore  ])racticable  for  me  to  do  tbis  work. 

^ly  ]»arty  was  acconlingly  organi/e<l,  and  went  into  camp  on  the  Canadian  shoiSi 
op])<)site  Topsail  IslandK,  on  August  14,  1W)3. 

Tile,  i>arty  consisted  of  tbe  followinj^  members: 

Jobn  Conrick,  recorder,  in  tbo  service  from  July  12  to  Decembers,  1893;  CliftiB 
K.  Norton,  rodman^  in  the  service  from  August  1  to  September  13,  1803;  RichirA 
Johnson,  rodman,  m  the  service  from  August  7  to  December  1,  1893;  Fred  £.  Ledby 
rcHlman,  in  the  service  from  August  10  to  Septerabert30,  1893;  W.  J.  Stecve,  rodmtfk 
in  tbo  service  from  August  10  to  December  1,  18i^;  Peter  Biron,  oook,  in  theserfiH 
from  August  10  to  October  1,  1893. 

Subse<|nent  elianges  caused  the  following  to  he  employml: 

Peter  Hiron,  rodman,  in  tbe  service  from  October  1  to  November  24,  1888;  C.B* 
Thom])son,  rodman,  in  tbe  service  from  September  19  to  December  l,  1888;  Mn. 
TetiT  IJiron,  cook,  in  the  service  from  October  1  to  November  22,  1893. 

Tbo.  first  ennip,  near  Topsail  Islands,  was  occupied  uutil  September  1,  udanttW 
of  about  5  square  miles,  including  the  greater  portion  of  the  town  of  Saoli  8lk 
Marie,  Ontario,  was  covered.  As  may  he  inferred,  this  work  contained  ooosidenUB 
d<'t:iil,  wbicb.  together  with  a  newly  organized  party,  made  the  progrew rather ilsw 
at  lirst. 
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The  second  camp  was  pitched  on  Davignons  J^oint,  and  was  occupied  until  Sep- 
tember 29,  having  moved  camp  with  the  tug  Myra,  An  area  of  about  9  square  miles 
was  surveyed  from  this  camp,  including  the  western  portion  of  Sault  Ste.  Marie, 
Ontario,  the  Canadian  canal  grounds,  Swedish  settlement,  and  the  countrv  about 
4  miles  west  of  thd  town.  A  lino  of  levels  was  also  carried  from  a  bench  mark 
near  the  Canadian  Lock,  previously  established,  to  a  bench  mark  on  Dick  Moores 
Point. 

The  third  camp  was  located  between  the  Big  and  Little  Carp  rivers,  about  one-half 
mile  from  shore.     Moving  from  Davignons  Point  was  done  by  team  and  wagon. 
The  area  covered  from  here  was  about  11  square  miles. 

More  work  was  done  from  this  camp  than  would  ordinarily  have  been  advisable, 
but  for  several  reasons  it  was  considered  boat  to  survey  the  Point  aux  Pins  region 
from  here,  and  not  to  occupy  this  lo<'ality  with  a  camp. 

The  more  important  reasons  leading  to  this  conclusion  may  be  thus  stated :  Accord- 
ing to  orders,  the  survey  was  to  extend  north  as  far  as  the  bluffs,  and  this  necessi- 
tated an  inland  camp.  As  there  is  only  one  road,  which  is  very  bad  in  places,  leading 
from  Point  aux  Pins  to  the  north,  and  as  the  bulk  of  the  work  was  done  at  some  dis- 
tance inland,  it  was  thought  best  to  com]>lete  the  shore  line  and  the  lower  portion 
of  marshy  country  while  being  located  at  the  Carp  River  camp,  and  then  to  move 
camp  by  wagon  to  the  second  lino  road,  which  Wiis  done  October  23. 

On  October  9  and  10  I  continued  the  levels  from  a  bench  mark  on  the  baseline 
road,  previously  established,  to  about  one-half  mile  east  of  Gros  Cap,  at  the  Indian 
settlement. 

The  plane  table  being  the  only  instrument  available  up  to  October  12,  was  used 
exclusively  previous  to  this  time.  The  weather  was  becoming  very  disagreeable, 
cold  and  rainy,  so  that  the  plane  table  was  entirely  abandoned  as  soon  as  a  transit 
was  placed  at  my  disposal.  Since  October  12  the  plane  table  was  used  only  three 
days,  during  exceptionally  good  weather,  on  shore  line  work. 

The  camp  No.  4,  on  the  second  line  road,  was  occupied  from  October  23  to  Novem- 
ber 14.  During  this  time  the  party  lived  in  a  vacant  house  which  they  had  rented, 
in  preference  to  camping  in  tents.  The  plan  was  a  good  one,  as  there  was  much 
rain.     It  kept  the  men  in  excellent  health. 

About  13  square  miles  were  covered  from  this  camp,  completing  the  survey  to 
South  (iros  Cap. 

At  this  time  continual  snowstorms  made  the  progress  very  slow,  but  the  work  was 
nevertheless  continue<l  to  North  Ciros  Cap,  in  compliance  with  the  orders  received. 
This  necessitated  moving  camp  to  South  Gros  Cap  on  November  14,  and  working  as 
the  weather  permitted. 

The  larger  portion  of  my  camp  outfit  was  moved  to  Sault  Ste.  Marie,  Mich.,  via 
Point  aux  Pins,  in  sleighs,  and  the  party  took  possession  of  Assistant  Engineer 
Haskell's  camp,  as  Mr.  Haskell  was  no  longer  in  need  of  his  outfit. 

The  continued  snow  made  the  traveling  very  slow  on  the  Gros  Cap  ridge,  and  as  the 
country  is  thickly  wooded  there  was  much  cutting  to  do,  so  that  this  work,  covering 
only  about  2  sciuare  miles,  Avas  not  comi>leted  until  November  28. 

Messrs.  John  Conrick  and  C.  E.  Thomi)son  walked  to  Sault  Ste.  Marie,  Mich.,  to 
report  the  completion  of  tlje  work  and  that  camp  should  be  moved. 

The  first  opportunity  for  the  tug  Myra  to  land  at  Gros  Cap  occurred  on  December  1, 
when  the  remainder  of  the  party  and  the  outfit  were  brought  back  to  Sault  Ste. 
Marie.  The  trip  was  very  stormy,  and  one  of  the  tents  was  blown  overboard  and 
could  not  be  recovered. 

The  plotted  and  inked  field  sheets,  numbered  1  to  5,  together  with  notebooks  com- 
prising the  reconls  of  tiie  survey,  were  filed  in  the  office  at  Sault  Ste.  Marie,  Mich. 

The  party  was  dis(tharged  and  I  returned  to  Detroit  in  obedience  to  a  written  order 
from  Col.  6.  M.  Poe,  reporting  for  duty  in  Detroit  on  December  3,  1893. 

METHODS. 

The  plane  table  with  stadia  was  n.s<'d  exclusively  from  August  14  to  October  12,  it 
being  the  only  good  insti  iiment  ]>vovided  for  this  work.  From  October  12  to  com- 
pletion of  the  survey,  NovemUer  29,  a  transit  and  stadia  was  used,  with  the  exception 
of  three  days.  This  transit  had  been  used  by  Assistant  Engineer  E.  E.  Haskell  on 
the  triangulation  work,  and  became  available  Just  at  the  time  the  cold  and  wet  fall 
weather  set  in,  and  the  plane  tal)le  would  necessarily  have  been  discarded. 

While  working  with  the  plane  table  the  various  duties  were  distributed  amongthe 
members  of  the  party  as  follows;  The  chief  of  party  did  the  field  plotting  and  took 
the  station  settings,  directed  the  rodnien,  and  planned  the  general  course  of  the 
work,  besi<les  looking  up  any  doubtful  matters.  The  recorder  took  the  instrument 
pointings  for  side  shots,  recording  all  readings  in  his  notebook,  while  the  chief 
vonld  i)lot  the  readings  and  number  the  points  as  recorded,  so  that  it  was  possible 
to  identify  each  plotted  point  in  the  notes. 
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Throu  rodmou  did  tho  r..^;^iilar  ro(||ling  wurk  aud  the  foarth  carried  thn  plane  table. 
Of  the  three  ro;;^ular  rodmen  tho  best  man  Wiis  selected  as  head  rodman,  the  second 
best  as  Hide  rodinan,  and  the  less  conipeteiit  as  rear  rodman.  The  man  showing  the 
least  a])tuos8  was  detailed  to  carry  the  iustriimeiits. 

Tlu^  tield  platting  was  doue  in  pencil  and  the  sheets  were  executed  in  ink  during 
rainy  wcatlier  and  evenings.  These  Held  sheets  formed  a  complete  record  of  the 
work,  Khowing  all  foneos,  bonudarios,  shore  line,  waterways,  dwellings,  an<l  all 
other  topographical  features  of  the  ground,  including  20- foot  contour  lines. 
The  notes,  which  contained  only  the  data  for  finding  the  elevations  of  the  coutoor 
points,  wore  worked  up  at  night  by  the  recorder,  and  the  elevations  were  then 
written  (»n  the  field  sheet.  When  siitficient  area  had  been  covered  in  this  manner 
tho  contours  wore  drawn.  Tliis  method  was  found  to  be  the  most  expedient  when 
taking  20-foot  contours  on  a  scale  of  1: 10000. 

It  might  be  mentioniMl,  however,  that  on  very  detailed  work  in  mouutainoai 
country,  where,  say,  5-foot  contours  may  be  required  aud  the  work  is  platted  on  a 
large  scale,  it  wouicl  be  best  to  change  the  above  programme  and  compute  the  ele- 
vations with  a  slide  rule  while  on  the  ground  and  draw  the  contours  before  leavine 
a  station.  This  method  is  necessarily  much  slower,  and  though  it  was  tirst  iMlopte^ 
it  was  soon  abandoned  aud  the  iiot4>s  were  worked  up  in  camp. 

A  more  detailed  account  of  the  manner  of  doing  plaue-table  work  may  not  beont 
ofj)lace,  and  may  be  useful  in  future  work  on  St.  Mary's  River. 

The  plane  table  was  usod  much  in  tho  s;uuo  maunor  a^  a  transit  in  doinjg  stadia 
work.  A  field  sheet  was  commenced  by  locating  upon  it  one  of  tho  lines  oftheter* 
tiary  triangulation  system,  for  oxampio,  tho  course  A  A-AR*  having  previously 
de<'ided  upon  the  area  of  country  to  bo  covered  by  such  a  sheet,  so  that  the  line 
could  be  correctly  drawn.  This  was  usually  done  in  camp.  One  of  these  stationi^ 
as  ^  A,  was  then  occu[)ied,  orienting  tho  table  on  tho  line  A-B,  and  shots  drawn  to 
all  visible  stations  and  prominent  objects.  Tho  otherstation  A  ^  ^^  then  occupied 
with  the  instrument  oriented  back  on  tho  line  A-B,  as  before,  and  shots  drawn  to 
the  same  points  as  from  tho  A  '^>-  This  then  located  all  the  objects  sighted,  by  intexsee- 
tion,  assuming  that  tho  line  A-B  was  correctly  measured  off  on  the  field  sheet 
Such  ])reliininary  preparation  forms  a  basis  for  chocking  all  subsequent  work  on 
the  sheet,  and  also  atl'ords  means  to  locate  the  position  of  the  instrument  whea 
placed  at  any  point  in  the  field. 

The  filling  in  of  details  on  a  shoot  thus  prepared  was  done  precisely  as  it  wonM 
have  been  with  the  transit  and  stadia,  only  that  each  point  was  platted  immediatdj 
in  the  field  and  all  details  were  drawn  before  leaving  the  ground.  It  was  made  s 
practi<'e  to  run  polygonal  lines  between  tho  points  previously  dntermiued,  thoi 
checking  both  the  original  points,  as  detorinined  by  intersection,  as  also  the  poly- 
gon.   In  this  way  it  was  scarcely  ]>ossible  to  introduce  any  error  in  the  work. 

The  transit  and  stadia  was  us<'d  in  tho  same  manner  as  was  done  on  the  Mississippi 
River  Commission  survey,  and  the  work  was  platt<'d  in  camp  and  inked  in  the  same 
nianucr  as  the  plane-table  Rheets. 

RECOMMKXDATIOX   RE<;AIll>rX(i   MKTIIODS   TU   HK   FOLLOWKD   IN   KCTURK    WORK. 

The  comparative  utility  of  the  plane  table  and  transit  di^pemls  entirely  upon  the 
charartcr  of  the  t()i)ography  and  the  weather. 

The  ])lanc  tahle  can  ho  ailvantageously  used  only  in  opeu  country  nnd  during  diy 
Weather.     Strong  wind  is  a  hindrance. 

The  transit  can  bi>  used  in  any  <>ountry  and  in  any  weather  in  which  men  can  work. 

In  o[»en  country,  where  there  is  much  detailed  topographical  work,  I  should  tay 
that  a  party  (>oul<l  cover  ab'»ut  tho  s  luio  area,  in  the  same  time,  with  either  instn- 
iiKMit ;  hut  the  p1an<'-table  work  would  be  platted,  while  the  transit  work  wonldnot 

In  wooile.l  country,  or  such  localities  wiiere  there  would  be  comparatively  fowsUto 
shots,  the  transit  has  decided  advantages,  it  being  a  much  lighter  instrument. espe- 
cially a  lapted  to  (^uick  settings,  and  reiiuiring  no  such  care  as  is  necessary  to  pro- 
ven t  the  field  sheet  from  becoming  soiled  or  injured. 

As  may  l»e  su]»p  )se(l.  my  party  was  considerably  delayed  between  Angnst  14  ami 
Oc'fobiu-rJ.  the  work  being  confined  to  weather  which  would  not  li^nre  the  plane- 
table  she<>ts.  I  have  estimated  a  loss  of  about  twelve  days  between  the  dates  Jnit 
mentioned,  on  which  transit  work  could  havt^  been  done  perfectly  Arell:  but  haring 
no  otiier  instrument,  this  time  could  n(»t  be  ucilizcd  for  tioid  work^  and  the  men  wen 
employed  in  tho  best  possible  manner  pre]>  iring  for  future  work.  This  time,  there- 
fore, was  not  an  actual  loss;  yet  tlui  tield  work,  which  represented  the  real  progroMi 
was  delaved. 

This  was  the  best  ]):jrt  of  the  season,  an  I  betweou  October  12  and  NoTemberftX 
there  were  only  fourteen  diiys  which  would  have  permitted  the  use  of  a  plane  table, 
while  with  the  transit  only  eight  days  were  lost  on  account  of  severe  raia  and  anow 
storms. 
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It  would  seepi,  then,  tbat  a  party  ought  certainly  to  be  equipped  with  a  transit, 
and,  if  practicable,  to  bo  provided  with  a  plane  table  to  be  used  when  opportunities 
are  offered. 

I  should  also  recommend,  if  new  transits  be  purchased  for  future  work,  that  these 
possess  some  of  the  features  of  the  Butt'  «fe  Berger  plane  table,  that  is,  be  provided 
with  a  telescope  which  can  revolve  on  its  optical  axis,  making  the  adjustment  for 
coUimatiou  similar  to  tbat  of  a  Y-level.  The  level  should  also  bo  a  detachable  strid- 
ing level  as  provided  for  the  plane  table.  This  will  make  the  transit  suitable  even 
for  running  accurate  levels. 

The  tangent  screw  for  the  horizontal  movement  of  the  jdano  table  is  a  defective 
mechanism,  for  it  produces  a  lost  motion  in  the  screw  and  the  ball  and  socket  joint. 
This  movement  should   be   carefully   avoided    in   future   instruments.     The  only 

Serfect  mechanism  of  this  kind  made  up  to  this  time  is  the  movement  which 
[essrs.  Buif  &,  Berger  make  for  their  transits. 

It  would  be  advantageous  to  have  one  or  more  of  the  stadia  rods  ma<lo  to  read  500 
meters,  instead  of  all  to  400,  as  there  is  often  great  advantage  in  being  able  to  read 
long  station  distances. 

It  might  also  be  suggested  that  the  rates  of  pay  of  the  i»arty  be  chauged  more  in 
proportion  to  the  duties  imposed,  and  the  following  would  seem  a  fair  disposition  to 
make: 

Per  mouth. 

Recorder $80 

Head  rodman 60 

Two  side  rodmen 50 

Rear  rodman $30  to  40 

Cook 30  to  50 

As  the  progress  of  the  work  is  greatly  dependent  upon  th»5  efficiency  of  the  head 
rodman  and  recorder,  these  men  should  be  carefully  selected  aud  should  possess  a* 
full  knowledge  of  the  work.  The  best  men  for  this  purj)ose  are  young  engineer 
students. 

A  fair  knowledge  of  drawing  is  almost  indispensable  to  tlie  recorder,  especially 
while  doing  plane-table  Avork,  as  he  is  called  ui>ou  at  times  to  take  the  place  of  the 
chief,  or  do  independent  work  when  both  transit  and  plane  table  are  being  used 
simultaneously. 

If  future  work  is  to  be  done  on  a  larger  scale  than  last  summer's,  it  might  be 
advisable  to  provide  two  recorders,  both  of  whom  should  be  capable  of  doing  instru- 
mental wor.:.  Such  a  party  ought  to  be  supplied  with  one  rear  and  one  head  rod- 
man  in  addition  to  the  above  ])ersonnel.  Both  instruments  might  then  be  employed 
in  the  field  and  each  used  to  its  best  advantage. 

STATISTICS. 

Amonut  of  work  done. — In  attempting  to  state  the  amount  of  work  done  the  only 
data  which  conveys  a  reasonable  impression  is  the  area  covered,  yet  this  is  very 
unsatisfactory,  as  the  amount  of  work  necessary  to  survey  a  square  mile  of  country 
ditters  very  widely.  8o,  for  instance,  the  vicinity  of  Sault  Ste.  Marie,  Ontario, 
requires  vastly  more  detailed  work  than  does  the  open  marsh  meadow  on  Point  aux 
Pius. 

During  the  season's  work  an  area  of  40  square  miles  was  surveyed,  containing  a 
developed  length  of  shore  1  no  of  38.7  miles.  Of  this  area  17  square  miles  were  sur- 
veyed with  the  ])lano  table  in  35.5  working  days,  and  23  square  miles  with  the 
transit  and  stadia  in  2!)  working  days,  making  a  rate  of  0.48  8(|uare  mile  per  day 
with  the  i)Iane  table  and  0.G5  square  mile  per  day  with  the  transit. 

The  whole  time  spent  in  the  lield  was  109  days,  of  which  35.5 -j- 29  =  64.5  days  were 
spent  in  actual  lield  work.  The  time  lost  to  field  work  =^109  —  64. 5=44. 5  days,  is 
accounted  for  as  follows : 

Days. 

Sundays 16 

Moving  camp 6 

Loss  by  rain  wliih?  working  with  the  ]>lane  table 14.5 

Loss  by  rain  and  snow  storms  whib^  using  the  transit 8 

Total 44.5 

Cost  of  work. — The  following  are  theex]>ense8  incurred  in  equipping  my  party  and 
surveying  the  above  area  on  the  Canadian  shore  of  St.  Marys  River,  between  the 
Shingwauk  Home  and  North  Gros  Cap,  between  the  dates  July  1  and  December  1, 
1893: 

ENa  04 215 
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Iii<ninient8 $306.00 

(juiip  outtit 302.38 

IVovisions 369.  a» 

Lahor,  including  chief  of  party 1,889.98 

Sundry  ox]>ensea  for  traveling,  etc , 85. 36 

Total 2,963.01 

Of  the  amount  thus  expended  tho  instrumentft  and  camp  ontfit  ore  still  availablo 
for  future  work.  Assuming  a  depreciation  in  value  of  the  instmments  of  ID  per 
cent  and  of  the  cauip  outfit  of  50  per  cent  of  tho  original  cost,  the  following  wonld 
represent  t  bo  actual  cost  of  tho  survey : 

Instruiuonts.  lOper  cent  of  $305 $30.50 

(\iun)(>uttit,  r)()per  cent  of  $302.:« 151.19 

l*rov isioiis,  lahor,  and  sundry  exx)eu8e8 2;  354. 63 


Total 2.586. 

^  536.32 

This  j^ivoM  tho  average  cost  per  square  mile  of  survey,       "^    ^=$63.41,  indnding 

all  expenses  incidental  to  the  work.  ^^ 

Very  respectfully,  your  obedient  servant, 

David  MouTORy 
A89i8ia»t  Engineer, 

First  Lieut,  ('iiakles  S.  Riciik, 

Corjys  of  KnffincvrSy  J\  .S.  A. 


ir.— KKroUT   OF   MU.  K.  K.  IIASKKLI^  ASSISTANT  KXGINKER. 

United  States  Engineer  Officb, 
Sanli  Ste,  Marie,  Mick,,  April  SS,  1894. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  rednction  of  the 
observations  of  tho  lino  of  precise  levels  run  by  Messrs.  E.  J.  Thomas  and  A.  0. 
Wheeler  in  June,  181H>,  between  B.  M.  "A"  on  the  canal  lock  of  1881.  at  Sanlt  Ste. 
Marie,  and  tho  water  gauge  at  AVaiska  Bay. 

Ill  luy  last  annual  report  (p.  4359  of  the  Report  of  the  Chief  of  Engineers,  U.  & 
A.,  for  1893)  1  nia<le  tho  statement  that  tho  elevation  of  the  zero  of  the  water  gangs 
at  Waiska  Bay  should  bo  corrected  by  a  minus  0.152  foot,  tho  diflferencoin  tlieeleva* 
tion  of  B.  M.  "K"'  and  B.  :M.  "A."  From  tho  final  computations  of  tho  leveU  it 
appears  that  Mr.  Tlunnas  must  have  had  tho  elevation  of  B.  M.  "A"  and  called  ft  B. 
M.  *'F,"  Ko  that  there  is  no  correction  to  the  elevation  of  the  zero  of  the  gauge  at 
Waiska  Bay  as  indi<'ated  in  my  report.  B.  M.  <<F"  is  tho  only  one  mentioned  in  tbe 
not4>H  as  tho  starting  ]>oint  for  this  line  of  levels,  hut  the  elevation  of  it  (»r  of  tfaa 
bench  mark  used  does  n<»t  appear,  which  accounts  for  my  being  led  astray  in  my  flni 
interpretation  of  them. 

In  regard  to  tho  conneetitm  of  this  lino  of  levels  with  the  gange  at  Waiaka  Bay 
wo  are  dependent  u])on  th<'  statement  made  in  the  field  report,  which  is  nndouMadly 
correct,  as  to  tho  elevation  of  its  zero.  In  tho  notes  there  is  no  statement  as  to  how 
tho  connection  was  made. 

In  connection  with  the  reduction  of  tho  observations  I  havo  determined  the  eon-. 
stants  of  tho  precise  level,  Kern  No.  2,  with  which  this  lino  wasrnn  and  these  new 
values  have  been  used  in  tho  com])utations.    These  values  are  given  below: 

Wire  interval  between  extreme  wires  equals  1'".038  for  a  base  of  100+/+^  'v^hen 
/=0'". 360  and  c  =  0"M77.  llenco  d  the  distance,  equals  96".34  S  +  0".54  where* 
equals  any  inten-ept  on  the  rod. 

Tlu;  value  of  one  division  of  the  level  tube  of  the  striding  level  was  determined 
by  means  of  a  level  trier,  and  found  equal  to  4". 801. 

The  inequality  of  tho  collars  was  determined  by  the  striding  level  with  the  result 
eye-end  collar  0.53  of  .i  division  of  tho  level  tube,  or  2' '.544  larger  than  object-end 
collar. 

TIh;  observers  wer(^  very  careful  indeed  to  make  back  and  fore  sights  cqnal,  so 
that  in  tlio  wholo  lino  of  14  miles  of  double  lino  run  there  is  only  two  or  three 
8ti*etchc3  where  anv  corrections  appear.  From  mv  computations  the  zero  of  the 
Waiska  Bay  gauge *is  1.1497  meters  =  3.7720  feet  below  B.M.  "A,"  agreeing  closely 
with  tho  value  given  in  the  field  repoi-t  of  tho  work. 

There  were  four  P.  B.  M.'s  determined,  located  at  Intervals  along  the  line,  and  the 
elevation  of  these,  together  with  the  descriptions  of  them,  are  given  below: 
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Elevation  ahovi^  iiicaii  sea  level  of  B.  M.  "  A  "  ou  northwest  \\  itlu  wall  of  canal  lock 
of  1881  =  605.872  feet  =  184.668  nieters.       ' 

Elevation  of  P.  B.  M.  No.  1  above  same  reference  =642.C07  feet  =  195.682  meters. 
Elevation  of  P.  B.  M.  No.  2  above  hanio  reference  =  641.312  feet  =  195.470  meters. 
Elevation  of  P.  B.  M.  No.  3  above  same  reference  :=^ 670. 321  feet  =^  204.312  meters. 
Elevation  of  P.  B.  M.  No.  4  above  Kamo  reference  =^  648.027  feet  =  197.517  meters. 
Elevation  of  the  zero  of  the  Waiska  Bay  gauge  =  602.099  feet  =  183.518  meters. 

DKSCUIITION    OF    DENCII    MAKKS. 

*'P.  B.  M.  No.  1  is  the  top  of  a  copper  bolt  set  in  the  top  of  a  large  bo-vvlder.  The 
bowlder  is  12  feet  west  from  the  center  line  of  the  Dnluth,  South  Shore  and  Atlantic 
Railroad,  and  about  200yard8  north  of.tlio  3-milepost,  and  is  marked  with  the  letters 
U.  S.  B.  M.,  cut  into  the  surface  on  the  cast  side. 

"P.  B.  M.  No.  2  is  the  top  of  a  copper  bolt  in  the  center  of  a  stone  that  is  bniied  4 
feet  deep.  The  stone  is  on  the  west  side  of  the  Duluth,  South  Shore  and  Atlantic 
Railroad,  30  feet  west  from  the  center  lino  of  the  track  and  45  feet  north  of  the  6- 
mile  post.  A  tamarac  post,  G  inches  in  diameter,  sets  upon  the  stone,  and  projectts 
about  16  inches  above  the  surface  of  the  ground. 

**P.  B.  M.  No.  3  is  on  the  west  side  of  the  Duluth,  South  Shore  and  Atlantic  Railroad, 
21.5  feet  north  from  the  9-milo  post,  and  31  feet  west  from  center  of  railroad  track. 
It  is  the  top  of  a  copper  bolt  set  in  a  square  stone  that  is  buried  about  4  feet  deep. 
A  cedar  posttets  on  the  stouo  and  projects  16  inches  above  surface  of  ground. 

**P.  B.  M.  No.  4  is  the  top  of  a  copper  bolt  set  in  a,  stone  that  is  about  18  inches 
square  and  buried  4  fc^et  in  the  ground.  The  stone  is  34^  feet  north  from  the  center 
line  of  the  Duluth,  South  Shore  and  Atlantic  Railroad,  and  192  feet  west  from  the  west 
end  of  the  railroad  bridge  across  Waiska  River,  at  Bay  Mills  station,  almost  due 
north  from  the  frog  on  the  branch  line  turning  out  to  Waiska  Bay.  A  cedar  post  6 
inches  in  diameter  sets  upon  the  stone  and  projects  2  feet  above  the  ground.  The 
letters  U.  S.  B.  M.  are  carved  in  the  south  side  of  the  post." 

SLOPE   OF   THE    RIVER. 

The  Bay  Mills  gauge  was  read  daily  between  8  and  8:30  a.  m.  from  Juile  0  to  Sop^ 
tember  9,  1892,  inclusive.  The  elevation  of  the  mean  reading  from  this  series  of 
observations,  or  the  mean  lake  level  for  this  period,  equals  601.826  feet  above  mean 
sea  level.  The  gauge  at  the  head  of  the  canal  at  Sault  Ste.  Marie  is  read  daily  at 
noon.  The  elevation  of  the  mean  reading  for  the  period  given  above  is  601.412  feet 
above  mean  sea  level,  niakiug  the  slope  of  the  river  from  the  Bay  Mills  gauge  to  the 
bead  of  the  canal  0.414  feet,  or  0.037  feet  per  mile,  the  distance  between  the  two 
gauges  being  in  the  most  direct  lino  l»y  the  channel  11.3  miles.  This  determination 
of  the  slope  for  this  reach  is  of  course  not  as  satisfactory  as  if  the  gauges  had  been 
reatl  simultaneously,  but  can  be  considered  a  close  approximation. 

In  view  of  the  excellent  o])portunities  offered  at  Point  Iroquois  Light-House  for 
establishing  a  gauge  and  thepossibility  of  having  thelight-keeper  read  it  daily  for  the 
l>eriod  of  a  ye:ir  at  least,  I  would  respectfully  recommend  the  continuing  of  this  line 
of  precise  levels  from  P.  B.  M.  No.  4  to  Point  Iroquois  Light-House.  This  distance  is 
only  6^  miles  ovrr  a  reasonably  good  road,  representing  not  to  exceed  4  days'  work 
for  the  ordinary  Icjveling  party.  The  angle  party  of  the  i)rimary  triangulation  could 
do  this  Avork  at  very  small  expense  while  they  are  occupying  A  Iroquois,  which  is  in 
the  vicinity. 

Very  rosj)e(t(ully,  your  obedient  servant, 

E.  E.  Ha.^^kell, 
Assistant  JEnginca'. 

First  Lieut.  Charles  S.  Richi^:, 

Corpif  of  Engineers^  U,  S.  Army. 
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D  D  D   2. 

reexamination  of  st.  lawrence  river, 
repokt  of  tapt,  smith  s.  leach,  corps  of  enainekrs. 

United  States  Enoikeei:  Office, 

Burlington^  17.,  July  U  J^9i, 

General:  I  have  the  liouor  to  transmit  herewith  my  animal  report 
on  the  reexamination  of  the  St.  Lawrence  Kiver  under  an  nllotmeut 
i'roiii  the  appropriation  lor  survey  of  Northern  and  NortliAvestern 
Lakes,  ISOL 

Very  respectfully,  your  obedient  servant, 

Smith  S.  Leach, 
Captain^  Corps  of  EnginetTH^ 
Brig.  (len.  Thomas  Jj.  Casey, 

Chief  of  Enfjinecrs^  U,  8.  A. 


An  allotment  of  ??4,275  was  made  May  2, 1893,  and  became  available 
on  July  1  following.  It  was  based  on  the  estimated  cost  of  a  resurvey 
of  the  nuiiii  ship  channel  for  a  width  of  2,000  feet  from  Lake  Ontario 
to  the  foot  of  the  ]irockvill(>  Narrows,  at  Morristown,  a  distance  of  40 
miles. 

Owing  to  the  very  uneven  conformation  of  the  bed  of  this  part  of 
the  iSt.  Lawrence  the  method  of  isolated  soundings  heretofore  employed 
in  all  hydrographic  surveys  of  a  general  character  was  iubereutly 
defective,  and  several  shoals  not  disclosed  by  the  original  survey  had 
been  rejiorte*!.  It  was  desired  to  examine  the  part  of  the  cliaunel  used 
by  deep-dratt  vessels  under  such  conditions  as  to  leave  no  possibility 
oi"  points  of  rock  which  couhl  be  touched  by  vessels  remaining  undis- 
covered. It  was  decided  to  em])loy  the  method  of  continuous  sweeping^ 
for  many  years  in  use  in  verifying  the  removal  of  rock  to  certain  spec- 
iiied  planes,  but  never  before  adapted  to  use  on  such  a  large  scaki 
The  apparatus  devised  and  the  method  of  working  it  are  described  in 
this  rei>ort  in  a  general  way  only,  as  the  work  remains  unfinished  and 
some  details  will  be  nu)dilied  in  future. 

A  decked  scow,  GO  by  15  feet,  was  anchored  near  mid-channel.  Two 
anchors,  one  backing  the  other,  were  used,  and  in  placing  the  scow  the 
anchors  were  let  go,  the  proi)er  length  of  cable  i)aid  out,  and  the  tag 
nuule  fast  alongside,  head  downstream,  and  worked  at  full  throttle  until 
the  anchors  held  the  strain  without  dragging.  If  they  failetl  to  hold, 
they  were  raised  and  thrown  again  a  little  to  one  side  of  their  first 
position. 

At  the  stern  of  the  scow  the  end  of  a  three-eighth-inch  steel  wire 
cable  was  mad(^  fast,  and  the  cable  was  run  out,  with  cau  buoys  attached 
at  intervals  of  250  feet,  until  2,750  feet  were  in  the  water.  Thifj  partof 
the  cable  was  called  the  i)ernnuient  radius,  and  was  the  shortest  line 
used  until  near  the  end  of  the  season,  when  work  was  begun  at  2,000 
and  finally  at  1,700  feet  from  the  scow.  The  last  distance  was  found 
iiuon  venicntly  short  for  a  full  sweep  of  2,000  feet,  but  that  or  even  less 
will  do  for  narrow  chaniu^ls.  Atthelower  end  of  this  iiermancut radios 
a  thimble  was  placed  in  the  cable,  and  a  second  cable,  called  the  vari- 
able radius,  was  ma<le  fast  by  a  pair  of  sister  hooks.    The  variable 
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radius  was  arraiigetl  to  take  buoys  every  175  feet,  that  being  half  the 
leugtli  covered  at  each  sweep.  This  length  was  selected  in  order  that 
the  eyes  permanently  wired  to  the  cable  to  receive  the  buoys  might  also 
bo  the  distance  graduations,  to  avoid  the  possibility  of  error. 

The  sweep  was  comi)osed  of  a  float  or  raft  of  cedar,  in  sections  20  feet 
long,  and  of  a  line  of  2-iuch  gas  pipes  of  the  same  length,  depending 
from  the  float  by  wire  cables.  The  float  sections  were  strongly  and 
flexibly  connected,  and  the  gas  pipes  were  joined  by  toggles.  Tlie  joints 
of  the  pipe  were  vertically  below  those  of  the  float,  so  that  the  wiiole 
system  consisted  of  a  series  of  flexible  i)aralleh)grams,  each  length  of 
pipe  being  always  parallel  to  the  corresponding  section  of  the  float. 
Each  of  the  susi)ending  cables  turned  OO^  over  a  pulley  and  w^as  lashed 
to  a  cable  running  the  entire  length  of  the  float,  called  the  ^'  messenger." 
By  hauling  on  the ''messenger"  all  the  suspending  wires  were  lifted 
equally  and  simultaneously,  or  in  other  words  the  line  of  gas  pipe  was 
lifted  parallel  to  its  flrst  position,  but  higher  in  the  water. 

Two  sweeps  were  used,  having  9  and  10  sections,  or  180  and  200  feet 
length.  The  tug  was  placed  between  then),  the  shorter  one  upstream, 
and  having  the  radius  cable  attached  to  its  upper  end.  The  axes  of  the 
sweeps  were  parallel  with  and  that  of  the  tug  athwart  the  iiurrent. 
Guy  lines  to  bow  and  stern  of  the  tug  kept  the  system  in  the  desired 
position.  The  space  under  the  boat  was  filled  by  a  length  of  pipe 
dropped  over  the  bow  and  hanging  from  the  gunwales,  and  which  con* 
nected  the  two  sweeps,  making  a  line  of  pipe  .")90  feet  long  up  and  down 
stream  and  21  feet  below  the  low-water  x)lane.  At  each  swartli  tlie 
radius  cable  was  lengthened  «^50  feet,  so  that  there  was  a  lap  of  40  feet 
to  insure  against  gaps.  By  working  the  engine  ahead  or  backward  the 
entire  system  was  moved  across  the  channel,  running  parallel  to  itself 
and  following  the  arc  of  a  curve  determined  by  the  radius. 

The  indicating  device  was  simple  and  very  eflicient.  At  every  sec- 
ond susi>ending  cable  a  stafl*  was  placed,  submerged  about  4  feet  and 
attached  at  its  lower  end  by  a  spring-clip  to  the  suspending  cable.  It 
was  pivoted  on  the  float  in  the  jdane  of  the  cable  and  extended  G  feet 
above  the  water  with  a  flag  at  the  toj).  It  thus  ])rolonged  and  made 
visible  tlie  direction  of  the  cable  extending  from  the  float  to  the  pipe. 
It  is  plain  that,  if  in  moving  across  the  channel  the  pipe  met  any  obstruc- 
tion, it  would  bo  held  fast  while  the  float  moved  on,  so  that  the  sus- 
pending wire,  and  consequently  the  stafis,  w^ould  be  inclined  in  the 
direction  of  motion.  The  ettect  was  very  pronounced,  the '^  bowing" 
of  the  staft's  being  ])lainly  and  instantly  visible.  The  boat  was  stopped 
in  such  cases  and  the  messenger  hauled  in  until  the  stafl's  resumed  the 
vertical  ])osition,  which  they  (lid  suddenly  and  with  a  movement  not  to 
be  mistaken.  At  that  moment  the  messenger  was  stopped  and  the 
position  of  a  zero  x>oint  read  on  a  scale  which  gave  directly  the  depth 
of  the  ])ipes  below^  the  datum  plane.  That  depth  was  recorded  as  the 
least  depth  on  the  shoal. 

At  the  same  time  a  buoy  was  dropped  on  the  highest  i)oint  of  the 
shoal.  At  lirst  the  buoy  was  located  by  transit  intersections  and  quite 
independently  of  the  sweeping  apparatus.  Observation  of  the  accu- 
racy with  which  the  striking  of  known  shoals  could  be  predicted 
inspired  such  conlidence  in  the  sweep  as  a  position  indicator  that  one 
transit  cut  was  abandoned,  and  locations  were  nmde  by  the  arc 
described  by  the  point  of  the  sweep  wiiere  the  shoal  struck  and  one 
transit  observation.  Under  the  latter  method  the  transit  station  was 
always  chosen  so  as  to  rake  the  channel,  thus  making  the  lateral,  or 
most  important  coordinate,  depend  wholly  on  the  transit. 
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To  clit'clc  ngaiiist  any  vrmr  from  tlio  dragging  of  the  Bcovr  ancuot 
diiiiiif*  the  8wop])infj  !i  toll-tiilo  bnov  wos  nuctaored  nlongsido  tho  scow, 
wliicli  showed  fiuy  m()veiiient  of  the  latter  by  casual  obserratioii. 

I'lcparattoiifi  wcro  boguu  early  in  July,  and  tbo  party  reacbml  the 
IHiiiit  of  beginning  work  at  Sister  Island  on  tbe  21at.  After  inauy 
voxaltiiiM  ddays,  duo  to  storms,  disconrteay  of  captains  of  vessels,  tbe 
iiovWty  of  tlio  undertaking,  and  tbo  incompetence  of  the  aretr  of  the 
<:bartt'n-d  tug  tho  work  was  closed  on  September  10  at  the  bead  of 
Brock  villu  Nitirows,  !>^  miles  from  tho  point  of  beginning.  In  this  di^ 
tan<-t^  1-1  new  slioals  wcro  discovered,  the  positions  of  whicb  Trere 
n'porteil  inmtodinti^ly  after  tho  close  of  field  work. 

Money  Hfatemeni^ 

Juh-  l.lSilS.  amount  allntti'.l.Mav  3, 1M93 ■. M, 275. 00 

Jiiiii:t().  )K)4,ftiiii)iiiitONpoiiilccl  (luring  lUcnl  year 4,072,57 

Jnly  1,  ItJl^l,  Iinliincu  mii'x|>t'ti(lc<1 202.  iS 

.Inly  1.  mil. nttiiniiHl  in  'I'liiiHurcr,  I '. S., .Iiinuary  29 ?lt>2. 43 

July  l.lWM.vi'tiirn(!iltc.Trea*uitr,IT.S iO.OO 


202.  U 


Tri-daiJy  obwri-vafions  wcro  luado  at  Charlotte  ond  at  Oswego,  S". 
Y.,  on  Lako  Ontario.  I'rom.  July  1,  1893,  to  Juno  30,1^(4;  at  Erie 
Harbor,  I'a.,  Aslitabiila  and  Cleveland,  Ohio,  and  Monroe,  Micb.,  o:i 
I^ake  Krie;  at  Milwaukee,  Wis.,  oit  Lake  Michigan;  and  at  Escanaba, 
Mich,,  on  Green  liav,  from  July  1  to  December  Ifi,  1803,  and  ttom 
^larch  into  June  30, 1S94. 

Daily  nb.scrviitiona  were  made  at  Sand  Beach,  Mich.,  on  Lnte 
Huron,  and  at  Sanit  Stc.  Mario  and  Marquette,  Mich.,  on  Lake 
Superior,  from  Jnly  I,  IS93,  to  Juno  30, 1S04. 

Tlie  ivi-cMinpanying  table  is  a  continuation  of  that  pnblisbed  in  the 
Annnal  Report  of  the  Cliief  of  Kngincera  for  1803,  Part  Vi.,  p.  4381: 


Hhnllili,  I.. 


r  h-PiU  f-r  tbr  >! 


■al  ft 


r»  beUv  theplttntu  ofrrferrmee  aihptti 


Anlilul.iilii i.04    2.5U,;;.7; 

( 'Ittvi-luuil S.  Id    i!.M  '  "  " 

iUmnm l.i«.  a.14 

Milwiiiikit 3.JB    a.M 

KwaiiaKi S.IO  i  H.HT 

Kalii)  ]|Pi<.'1i ;i,.W  '3.U1 


s,.,,i. 

IM.    .\..v. 

I>cr,.    Jan.  ■  FbIi. 

ll.r. 

Apr. 

May 

!»-* 

'  I-M 

F,-rl  '  Ffft 

Ftcl. 

FTrt 

FiH. 

3.9:1 

4,U    4.r(7 

4,M 

4.ni 

4.)« 

t.ia 

l" 

■i.m 

'■•" 

iq 

2.  Si 

%I3 
I.1U 

APPENDIX  D  D  D NORTHERN  AND  NORTHWESTERN  LAKES.   3433 


Plaoo. 


Aiiih«»rHtbnrg,  inside 
mouth  of  Detroit 
River. 

Monroe 


Toledo. 


West  Sister  Island 

Green  Island 

Sandusky 


Huron 


Vermillion. . 
Black  River. 


Cleveland. 
Fairport . . 


Ashtabulu 
Conneaut . 


Erie 

I>uflalo  .  ^ 


Gango  maintained  by  Gen.  Poe;  showed  extreme  at  4  p. 
ni..  and  nearly  the  same  at  11  a.  ni.  to  5:30  !>.  m. 

Light-koeper  measured  at  noon, — C. 2  feet,  and  thinks  it 

wa.s  about  0.6  to  1.0  foot  lower  in  the  aft<;rnoon. 

Measured  by  writer  at  Adams  street,  6  miles  from  bay 

Estimate  at  mouth  of  river,  by  appearance  of  banks 

Estimate  by  li^ht-keepir  at  main  crib  in  bay 

Light  kei'per  w  alked  dr\'-8hod  around  the'  pier,  where 

depth  at  menu  level  is  about  6  feet. 
Light-keeper  say  a  5J  feet  below  iisual;  could  have  walked 

around  nier  but  for  sea.  * 

Inspector  H  estimate  ntpier,  — 2.8  feet.    Crib  light  keeper 

took  sounding  in  boat  house-,   sounding  afterward  at 

known  stage  gives — 
Light-keeper  says  at  lea.st  3  feet  below  ordinary;  others 

same;  could  walk  half  way  to  light-house;  soundings 

show  — 

Light -keener  estimated  1  foot  below  bottom  of  gaujre 

Inspectors  estimate,  3  feet   or  more  below  mean  level; 

others,  4  feet. 

Regular  gauge  reading  at  12  and  C  o'clock,  each 

All  say  very  low  ;  light-keeper  thinks  8  to  10  inches  be- 
low former  level. 
Inspector's  gauge :  Noon,  — 0.1 ;  C  j).  m.,  — 1.3 

Inspector's  gauge:   ^(Min,  3.4;  4  p.  ni.,  +3.4 

Gauge  reading  furnished  by  Maj.  Rutfber  as  extreme 

do I 


Time. 


4  p.m. 


p.  m 


3:30  p.m.. 

6  p.  m 

4  i».m 

p.  m 


1>.  m  .. 
4  p.m. 


Vari- 
ation. 


p.  ni 


]).  m 
I>.  m 


12  m.. 
6  p.  m., 


I 


p2m i> 

^  4p.  m 15 

1  p.  m j 

10  a.  m 


—5.0 

—6.8 

—6.8 
—7.3 
—6.8 
—5.3 

—5.3 

—2.5 

-2.8 

—2.3 
—2.8 

-L2 
— LO 

—1.3 

+  3.4 

2.6 
5.3 


It  is  also  to  1)0  noted  that  both  Erie  and  Buffalo  show  a  miiiitniini  gau^e  of — 0.8 
and — 2.8,  respectively,  nt  2  a.  m.,  giving  a  range  of  8.1  at  linfialo  dnring  this  storm. 
It  will  further  he  noted  in  the  weather  record  below  that  at  Bntlalo  the  wind  was 
from  th(^  eastward  until  2  a.  ni.,  and  about  the  same  at  Erie. 

A  tracing  accompanies  this  report  showing  a  contour  map  of  Lake  Erie  and  a  pro- 
file of  the  water-surface  curve  along  its  south  shore. 

During  this  storm  the  weather  conditions,  as  courteously  furnished  me  by  the  v.ar- 
ious  obs(?rvers,  were  as  follows: 

Toledo.— I A  }rht  easterly  winds  on  13th,  rain  iu  evening.  Wind  backed  to  north 
and  northwest  about  midnight,  increasing  in  force,  and  blew  from  northwest  con- 
tinuously till  5  ])  ni.,  ir)th,  when  it  became  variable  and  dropped  to  6-milo  velocity. 
Maximum  velocity  1)8  miles  northwest  at  10:30  a.  m.^  14th;  general  velocity,  20  to  30 
miles  northwest;  minimum  barometer,  28.40,  2  a.  m.,  14th. 

Snndiiskff. — Easterly  winds,  13th,  light.  Wind  increased  and  backed  to  northeast 
in  afternoon.  J  Ugh  westerly  winds  from  2  p.  m.  to  midnight,  14th,  and  continued  till 
evening.  15th,  when  shifted  to  northerly. 

(Itrehind. — liaroinc^ter,  midni  rht  13th,  28.33.  At  7  p.  m.,  13th,  increasing  southeast 
wind  had  backed  tonortheast27miles.  At8  p.m.  backed  to  northwest  and  increased 
to  32  miles;  backed  to  southwest  35  miles  and  reached  4(5  miles  west  at  2  a.  m.,  14th, 
and  48  southwest  at  2: 40  p.  m.,  14th.  Minimum  barometer  28.20  at  2  a.  m.,  14th,  then 
ro»e  f-teadjly.  (iale  continued  on  15th  from  southwest  and  northwest  41  miles  max- 
imnih  at  2 :  50  p.  m. 

/>!>. — Wind  southeast  forenoon  of  13th  backed  to  northeast  in  afternoon.  Barom- 
eter fell  rapidly.  Windstorm  began  early  in  morning,  maximum  34  miles  south- 
east at  4  :  15.  Another  windstorm  began  at  8:  30  p.  m.  and  reached  maximum  of  42 
southwest  at  10:40  a.  m.,  11th.  High  wind  began  5:30  a.  m.,  velocity  30  to  35 miles, 
maximum  42  southwest.     Abated  alter  2:30  ]>.  m.,  15th. 

Buffalo. — From  5  ]>.  m.,  13th,  to  2  a.  m.,  14th,  barometer  f(dl  1.05  reaching  27.89, 
the  lowest  known  luie.  Wind  shifted  from  northeast  to  southwest  at  3  a.  m.  and 
blew  a  gale  till  alter  midnight,  11th.  maximum  61  miles  southwest  at  4:10p.m., 
13th.     (iale  continued  till  4  p.  m.,  15th. 

This  storm  is  noted  by  tlio  Weather  Bureau  to  have  been  a  typical  West  India 
cy<*lono,  (Icvelopin'i:  east  of  the  West  Indies.  It  was  one  of  tho  exceptional  cases, 
when  sinh  a  st(»rni  ])asscs  inland,  the  storm  center  being  near  Charleston  on  morn- 
ingof  null  with  C/O-niile  velocity,  innnediat<'ly  west  of  Washington,  evening  of  13th, 
38  to  ''S  miles  velocity,  thenco  ])assing  ra])idly  over  Bullalo  and  being  north  of  Lake 
(Mitario  on  morning  of  llth.  A  very  steep  gradient  existed  on  morning  of  14th  over 
the  ^^  hole  conntiy  east  of  Missouri  Kiver,  which  was  not  di.ssipated  until  even- 
ing of  15th.  Ordinarily  all  storms  a]»proaeh  this  region  from  tho  westward,  so  that 
the  gahj  does  not  commence  j't  east  end  of  tho  lake  quite  as  early  as  at  west  end. 
In  this  case,  its  whole  fury  struck  Lake  Erie  over  its  entire  length  at  once.     Its 
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uinisal  coursL'  also  produced  the  erratic  pliouomcnon  of  a  "backing'^  wind  lioldblf 
steadily  I'roui  ono  direction  (soo  Toledo  record)  for  forty  hours.  Mauy  diMStniH 
^vrec-ks  ocoiirrod,  mid  it  is  Avorthy  of  note  that  several  of  the  irorst  wereintiN 
vicinity  of  the  ''Xarrows/'  before  mentiouod,  between  Long  Poiut  and  the  Amerieu 
hlinre  licar  ]-!rie  and  Dunkirk.  The  steamers  Dea»  Richmond  and  WocokeA  andthfl 
schooners  <\  li.  Benson  and  WirerinAe  were  all  lost  daring  this  storm,  and  all ii the 
same  locality — at  these  **  Xarrows."  8oven  lives  were  lost  with  each  of  the  schaoB- 
ers,  Avhich  uero  connidorod  to  be  seaworthy  boats,  as  both  were  in  the  grain  tftdSi 
Not  a  Boul  was  saved  from  the  Jiichmond  and  but  three  from  the  ll'ocokea, 

CONCI.USIOXS. 

It  will  bo  observed  that  while  few  ofMho  bei;;hts  are  accnrate,  they  carry  suffldflil 
reliability  to  waiTant  a  general  discussion  of  the  matter  in  the  light  of  this  onidc 
data,  and  the  hope  that  it  will  lead  to  the  obtaining  of  more  definite  knowledge  and 
perha])R  more  sound  conclusions.  A  discussion  of  other  points  of  interest  than  Ami 
touched  upon  in  this  report,  though  tempting,  is,  I  feel,  liardly  justifictl  by  thedali 
now  at  hand. 

It  must  also  bo  noted  that  all  data  Ave  have  was  recorded  along  the  south  shmttl 
the  lake  and  that  the  times  of  record  are  not  coincident,  though  generally  neaiirit 

Following  now  the  ])rofile  of  water  and  surface  in  connection  with  the  above OHI 
wo  lind  tliat  in  the  West  i^asin  the  tail  in  the  funnel-shaped  end,  containing  Moiiz» 
and  Toledo,  was  (). 8  feet;  in  the  open  itv.as5.3  feet.  In  the  main  basin,  immaiU 
ately  wo  jiass  the  Island  barrier,  the  fall  Avas  but  2.G  feet  for  all  points  until  Oto»» 
lanti  is  reached  at  the  Avidest  ])art  of  the  lake.  Here  Ave  iind  a  fall  of  but  LSftit: 
and  ])ractically  the  same  at  Ashtabula.  Detweeu  Ashtabula  and  Conneant,  adii' 
tance  of  13  miles,  wo  meet  a  solid  Avail  of  water  4.7  feet  high,  there  having hoM-l 
rise  of  3.4  feet  at  Conneaut.  At  Erie  the  rise  Avas  0.8  footless  than  at  Conneant^  lai 
at  Hutlalo  the  highest  point  reached  was  5.3  feet. 

'J'ho  question  noAV  at  once  arises,  do  these  surface  heights  alon|;  the  south  ihon 
correctly  represent  the  heights  of  Avater  in  the  laket  Assuming  it  to  be  bo,  thai  iK 
that  the  siirfaco  is  level  on  each  lino  normal  to  the  shore,  then  the  surplus  watttll 
the  eastern  end  of  the  lake  should  bo  about  equal  to  the  deftcienry  in  the  west  ■■i' 
We  iind  the  lino  of  no  A'arialiou  from  the  normal  stage  before  and  after  the  stoiBil 
have  iHM  n  betAveen  Ashtabula  and  Conneaut.  llio  area  AA'est  of  this  line  is  appMtl 
niately  7,(X'0  sqMaro  miles,  that  east  of  it,  3,000  square  miles.  In  order  to  mantti 
two  (|uantities  e<iu:)l,  tlie  proportion  of  fall  to  rise  should  be  as  3  to  7.  The  nnti 
of  fall  being  more  numerous,  covering  larger  territory  and  to  a  fair  extent  agiarfll 
among  themsehes,  wo  may  assume  a  fall  of  5.3  feet  OA'cr  1,200  square  miles,  2.6 M 
oA'er  1,800  sjpiare  miles,  1.2  feet  oA'er  4,000  square  miles,  to  equal  afallof  2.3feetoi«« 
7,000  square  miles;  Avhicli  would  give,  if  our  assumption  is  correct,  an  average  TiMS 
;,  of  2.3  feet  -  .">.4  over  3,000  8«|uaro  miles.  This  is  not  borne  out  by  the  data,  osili 
as  large  as  the  maximum  height  at  Buttalo,  andtAviceashargeaBthat  at  Erie.  ToshflV 
its  absurdity,  Ave  have  really  an  average  rise  of  perhaps  3.7  feet  OA'cr  3,000  bqMV 
miles,  Avhich  leaves  unaccounted  for  a  brwly  of  Avater  amounting  to  16yOOO,000,(iOOt 
cubic  fe<'t,  enough  to  supply  the  ordinary  ontfloAV  of  Niagara  for  20  hours.  TW 
amount  is  beyond  thnt  already  accounted  for  by  the  recorded  rise  at  Buffalo,  wUd 
by  itself  would  scarcely  double  the  outtiow  even  Avhiloit  lasted.  "NVhen  we  coniMiB 
the  pressure  which  must  have  existed  in  connection  with  the  change  of  clcvattao 
4.7  feet  in  13  miles  betAveeu  Ashtabula  and  (^onn^eaut,  and  consider  .also  the  imi4g||i 
volume  of  Av.'iter  displaced  Avest  of  them  and  not  found  to  the  caetward,  it  angMit 
thci  idea  of  an  eu(U'mou8  ed<Iy  or  sAvirl,  more  or  less  forcible,  in  that  portion  oFtt 
lake,  tlie  current  setting  down  alougtho  south  shore  and  up  along  the  Canadltt 
side.  The  observations,  though  crude,  seem  to  show  conclusiToly  that  the  BOXflM 
of  the  lake  is  not  level  on  the  normal  lines,  but  is  much  higher  on  the  nortiiahoiv 
This  is  borno  out  by  the  fact  before  mentioned  that  during  the  height  of  thoip] 
there  isiuvariably  a  rejlex  current  into  the  west  point  of  the  lake,  too  strong  to  flfitf 
of  the  Ix'lief  that  it  is  caused  by  the  graA'ity  of  the  "piled  ui>"  water  overcoming  tl 
force  of  the  Avind.  It  is  a  fact  that  nu)st  of  the  Lake  Erie  wrecks  during  a  wetM 
gale  an;  in  the  vicinity  of  the  "Narrows."  In  an  easterly  gale,  when  these  x>ecvUl 
conditions  do  wot  exist,  there  is  seldom  a  loss  in  that  region. 

Is  it  not  i>o8sible  that  in  these  serious  storms  there  are  forces  at  work  for  dofini 
tion  Avith  which  Ave  are  not  familiar,  and  that  a  proper  study  would  giA'o  the  men 
for  combatting  them  successful h'f 

lb(>g  leave  to  suggest  that  tho  lino  of  thought  hero  touched  upon  is  ImpurtM 
enough  to  Avnrrnnt  further  and  more  accurate  study  on  tho  baai 8  of  definite  dftfc 
If  th(»  conditions  hcn^  suggested  do  actually  exist,  it  will  be  of  vast  importanee  1 
The  navigation  interests  to  know  of  them;  and  in  order  to  gain  tho  informattoafi 
a  more  thorough  and  accurate  discnssion,  I  res])ect fully  recommend  that  steM  1 
taken  to  have  all  light-kcie])crs  on  Lake  Erie  record  the  height  of  water  three  nn 
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Place. 


-A.  *Ki  lioi-«tbnrg,  inaide 
viioiAtli  of  Detroit 
Xtiv«r. 

^^^o«j  roe 

T«>loclo 


Time. 


G 


t^    Sister  Iflland 

Island 

sky 


Gaiif^e  maintained  by  Gon.  Poe;  sliowod  extreme  at  4  p.  i  4p.m. 
m.,  and  nearly  the  same  at  11  a.  ni.  to  5:30  p.  m. 


Vari- 
ation. 


]>.  m 


Hi 
BR, 


Ml 


•  illion.. 
River. 


>land. 

ort .. 


p.  m  .. 
4  p.m. 


ibula 
saut . 


Light-keeper  measure<l  at  noon, — 0.2  feet,  and  tliinks  it     p.  m 

was  about  0.6  to  1.0  foot  lower  in  the  aft<?moon.  i 

Me4i8ure<l  by  writer  at  Adams  street,  6  miles  from  bay 3 :  30  p.  m . 

Estimate  at  mouth  of  river,  by  api)earance  of  banks i  5  p.  m  — 

Estimate  by  li^ht-keeper  at  main  crib  in  bay 4  p.m 

Light  kei'per  w  alked  dn'-shod  around  the*  pier,   where  ] 

depth  at  mean  level  is  a1>out  6  feet.  i 

Light-keeper  saya  6^  feet  below  usual;  could  have  walked 

around  pier  but  for  sea. 
Inspector  8  (*stimate  nt  pier,  —2.8  feet.    Crib  light  keeper 

took  sounding  in  boat  house;   Hounding  afterward  at 

known  stage  gives — 
Light-keeper  says  at  least  3  feet  l>elow  onlinary ;  others 

same;  could  walk  half  way  to  light-house;  soundings 

show — 

Light-keeper  estimated  1  foot  below  bottom  of  gauw 

Inspectors  estimate,  3  feet  or  more  below  inean  level ; 

others,  4  feet. 

Ilegular  gauge  reading  at  12  and  C  o'clock,  each 

All  say  very  low;  light-keei>er  thinks  8  to  10  inches  Im-!- 

low  former  level. 
Inspector's  gauge :  !Xoon,  — 0.1 ;  G  p.  m.,  — 1.3 

Inspector's  gauge :   Noon,  3.4;  4  p.m.,  +3.4 


p.  m 


]).  m 
p.  m 


C12i 
{ep 


m  .. 
m. 


lo  ..^. 


Gauge  reading  furnished  by  Maj.  Ilutfber  as  extreme. 
do 


12  m 


n2ii 
^  4  p.  m. 
1  p.  m.. 
10  a.  m. 


—5.0 

—6.8 

—6.8 
—7.3 
—6.8 
—5.3 

—5.3 

—2.5 

-2.8 

—2.3 
—2.8 

-L2 
— LO 

— L3 

}3.4 

2.6 
5.3 


ixxi^^^ 
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is  also  to  1)0  noted  that  botli  Erie  and  BiifJ'alo  show  a  miniiutiiu  gan^o  of — 0.8 
- — 2.8,  respectively,  at  2  a.  m.,  j^iving  a  range  of  8.1  at  Ikift'alo  during  this  storm, 
ill  further  he  noted  in  the  weather  record  helow  that  at  Bntfalo  the  wind  was 
the  eastward  until  2  a.  ni.,  and  about  the  same  at  Krie. 
tracing  accompanies  this  report  showing  a  contour  map  of  Lake  Erie  and  apro- 
f  the  water-surface  curve  along  its  south  shore, 
"faring  this  storm  the  weather  conditions,  as  courteously  furnished  me  hy  the-var- 
observers,  were  as  follows: 

*ledo. — Light  easterly  winds  on  13th,  rain  in  evening.  Wind  backed  to  north 
northwest  about  midnight,  increasing  in  force,  and  blew  from  northwest  con- 
ously  till  5  i».  HI.,  15th,  when  it  became  variable  and  drop])ed  to  0-niile  velocity, 
imum  velocity  38  miles  northwest  at  10 :  30  a.  m.^  14tli ;  general  velocity,  20  to  30 
53  northwest;  minimum  barometer,  28.40,  2  a.  m.,  14tli. 

Mndnsky. — Easterly  winds,  13th,  light.     Wind  increased  and  backed  to  northeswt 
fternoon.     J  Ugh  westerly  winds  from  2  p.  m.  to  midnight,  14th,  and  c<mtinuedtill 
niug,  15th,  when  shifted  to  northerly. 

Ireland. — Barometer,  midni.^ht  13th,  28.33.     At  7  p.  m.,  13tli,  increasing  southeast 
^   ^^  d  had  backed  to  northeast 27 miles.     At  8  p.  m.  backed  to  northwest  and  increased 
^^2  miles;  backed  to  southwest  35  miles  and  reached  40  miles  west  at  2  a.  m.,  14th, 
^^^J^\.  48  southwest  at  2 :  40  p.  m.,  14th.     Minimum  barometer  28.20  at  2  a.  m.,  14th,  then 
•«,^^^^^teadily.     Gale  continued  on  loth  from  southwest  and  northwest  41  miles  max- 
**^rt!hat2:50p.m. 

^^"■^nc. — Wind  southeast  forenoon  of  13th  backed  to  northeast  in  afternoon.     Barom- 

^^I  fell  rapidly.      Windstorm  began  early  in  morning,  maximum  34  miles  south- 

^%t  at  4 :  15.     Another  windstorm  began  at  8: 30  p.  m.  and  reached  maximum  of  42 

r^^thwest  at  10 :  10  a.  m.,  lltli.     THgli  wind  began  5 : 30  a.  m.,  velocity  30  to  35 miles, 

^^Uximum  42  southwest.     Abated  alter  2:30  p.  m.,  15th. 

Buffalo. — I'rom  5  p.  m.,  13th,  to  2  a.  m.,  14th,  barometer  fell  1.05  reaching  27.89, 
^^o  lowest  kiiown  here.     Wind  shifted  from  northeast  to  southwest  at  3  a.  m.  and 
*ilew  a  gale  till  after  midnight,  llth,  maximum  61  miles  southwest  at  4:10  p.m., 
^3th.     Gale  continued  till  4i>.  m.,  15th. 

This  storm  is  noted  by  the  Weather  Bureau  to  have  been  a  typical  W^est  India 
cyclone,  developing  east  of  the  West  Indies.  It  was  one  of  tho  exceptional  cases, 
when  such  a  storm  i)asses  inland,  tho  storm  center  being  near  Charleston  on  morn- 
ingof  13lh  with  GO-mile  velocity,  imniediately  west  of  Washington,  evening  of  13th, 
38  to  48  miles  velocity,  tlienco  passing  rapidly  over  Bulfalo  ancl  being  north  of  Lake 
Ontario  on  morning  of  14th.  A  very  steep  gradi(»nt  existed  on  morning  of  14th  over 
tho  whole  country  east  of  IMisRouri  Kiver,  which  was  not  dissipated  until  even- 
ing of  15th.  Ordinarily  all  storms  approach  this  region  from  tho  westward,  so  that 
the  galo  does  not  commence  i\t  east  end  of  tho  lake  quite  as  early  as  at  west  end. 
In  this  case,  its  whole  fury  struck  Lake  Erie  over  its  entire  length  at  once.     Its 
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daily;  tf>geth(T  wit'i  the  wiiul  directions  nnd  velocities,  and  to  hare  8i>ecial  instme- 
tions  i88ue(l  that  .iie.v  Rhall  note  any  unusaal  conditions  of  breather  or  water.  .In 
any  prolonged  and  severe  Ktorni,  particnlarly  those  qf  April  and  October^  they  shall 
carefnlly  note  the  extremes  of  water  level  and  wind. 

To  be  of  nuy  service  in  a  further  consideration  of  tills  subject,  the  Canadian 
anthorities  should  bo  req nested,  through  the  proper  channels,  to  cooperate  fully. 

I  am  thoronn^Lly  impre8se<l  with  the  idea  that  snoh  observations  will  bear  Ariiit  of. 
tome  importance  at  very  slight  expense. 
Very  respectfully 

Wm.  T.  Blunt, 

AMiBttrnt  Engineer, 
Lieut.  Col.  Jarkd  A.  Smith, 

Corps  of  KnginterSy  V,  S,  A, 


water  level  of  lake  michican. 

report  of  mjj.  james  f.  greoort,  corps  of  esgixeers,  for  the 

fiscal  year  ending  june  so,  1894. 

United  States  Engineer  Office, 

Milwaukee^  Wis.^  Julp  6^  2894. 

General:  I  have  the  honor  to  forward  thonccompaDyiDg plate*  on 
which  is  coutiuued  the  water  level  ciirvo  on  luako  Michigan  for  thQ  fis- 
cal year  eiuting  June  30,  1891,  and  to  inclose  a  letter  from  Lient.  C.  H. 
McKiiistry,  Corps  of  Engineers,  giving  the  monthly  mean  water  levels 
during  the  year. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

James  F.  Gregory, 

Major  of  Engineers. 

Brig.  Geii.  Thomas  L.  Casey, 

Chief  of  EngineerHj  U.  S,  A. 


>*>•.<&- 


itkport  ok  liel't.  c.  h.  m'kixstry,  corps  of  enginsers. 

United  States  Ekgixebr  Office, 

Milwaukee,  Wi$.,  July  6,  2SU.  ' 

Sir:  I  Imvo  tho  honor  to  .trnnsmtt  herewith  the  water-level  cnrreB*  for  "Lake 
Michigan  for  tho  yc:ir  1893- 'IM,  from  tridaily  olMorvationB  taken  at  Milwaiike6L 
Wis.,  and  K.scanaba,  Mich  ,  with  monthly  reportaof  ohservom.*  ObBorvations  as 
31ilwaukt'e  w(>ro  tnkou  continnously  thronghoiit  the  vear;  at  Escanaba  they  wero 
clisfoutinued  Ironi  Dccenibcr  17,  1893,  to  March  18,  1894. 

Following  arc  tlio  monthly  means  (feet  and  decimals  below  piano  of  reformee) 
from  which  tbo  curves  woro  plotted,  the  piano  of  reference  beiag  ''high  water  of 
183«.'' 


1893. 


Stations. 


18M. 


July.  Ang.   Sept.  I  Oct. 


>Iilwauk«o.  Wis 3.39     S..^  ,  3.88 

I-Zj^ranaba.  Mirli 3.63     3.87     4.11 


4.02 
4.18 


Dee.    JftB. 

Feb. 

Mar. 

Apr. 

May. 

3.49 
3.97 

1 

4. 48     4. 47 

at.00   

4.44 

4.38 
M.34 

4.09 
4.27 

1 

8.83 
3.M 


a  To  DrromlMT  16,  inclnsivp. 


b  From  March  18,  ntcloshne. 


Tho  **  reduction  to  the  piano  of  reference"  at  Milwankee  is  —  0.61  foot;  that  t% 
tbo  zero  of  the  ^aii(:re  is  0.61  foot  above  the  plane  of  reference.  At  Eacanaba  Iha 
''redaction  to  the  i»lano  of  reference"  was  determined  in  1877  to  be  -^0.76  fo«i4 


*  Omitted. 
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(If'  l>()rt  of  1S7(;,  Vol.  11,]).  81;  1S77,  Vol.  II,  p.  IKU),  and  tho  monthly  meaus  from 
that  tiiiuj  until  Jnm*,  l^^^L',  were  correcteil  (reduced;  l>y  that  amount.  The  obsi-rva- 
tions  from  July,  1882,  to  .luue,  1887,  wore  further  reduVed  hy  0.187  foot.  ( Iteportof 
18S7,  p.  2117. )  Tho  ohsiTvations  from  .July,  1887,  to  June.  1892  (pnbliHheil  in  Ke}H)it 
of  ISiH',  ]>.  :n:JO',  and  tho  ohscrvations  for'l802-'93  were  reduced  l»y  0.7<»only.  ThI* 
\N!is  ]>laiiily  ;ui  <»v('r8i<ilit.and  I  would  rospeotfully  suggest  tho  desirability  of  luakin; 
a  further  eorreetimi  o\'  — 0.187. 

In  Jiilv,  18<j:i,  the  zero  at  Eseanaha  was  tested  by  leveling  from  hen<'li  marks  in  th* 
vieiiiity  and  was  Ibund  to  be  0.902  foot  above  the  plane  of  refereure.     This  i-orrortinn 
^0.902  foot;  wart  UHrd  in  reilneinj;  the  (d).servatiou»  of  l893-'94. 
Very  respeetfully,  your  obedient  servant, 

C.   11.  McKlXSTliY. 
Firttt  Lieuiftiant  of'  EHiiimtn. 

Maj.  Jamks  r.  GKp:(i<>KV, 

Corpa  of  EtujincvrH,  l\  ^'.  A. 


WATER  LEVEL  OF  LAKE  ONTARIO. 

lii'iroiiT  OF  ( wrr.  das  <\  KisaMAX,  conrs  of  esoixekus,  F(u:  the 

FISCAL    YFAI!  EXniXf}  ./FXE  30,  ISU-I. 
I  I'or  letter  of  transmittal  se(?  Appendix  J*  1*.) 

PcrmaiH'nl  ^aii^cs  are  ostablisluMl  at  Oswego  Harbor  and  at  (.'liar- 
l(>tt<'  Harbor  (at  the  iiioiitli  of  tlio  CJeiiesec  Kiver),  and  each  lias  Iwen 
read  tliree  times  per  day  (birin<r  tho  year.  They  show  the  hike  level 
to  have  been  lower  than  nvSiial  at  similar  chites  throughout  the  year. 

()S\VE(JO  gaicm:. 


rp 


This  gauge  was  established  in  1837  by  the  United  States  Engineer  at 
Oswego  at;  ])lane  of  extrenui  low  water.  The  lake  level  has  several  times 
since  been  at  this  i»lane,  but  never  l»elow  it.  The  gauge  is  cut  tui  the  liar 
l)or  face  of  the  stone  pier  at  the  loot  of  West  Third  street,  and  is  indi- 
cated l>y  an  iron  plate  cut  to  feet  and  tenths  and  bolted  beside  it. 

'i1ie  zero  of  the  gang(^  is  referred  to  the  top  of  an  iron  bolt  in  to]»ol 
masonry  of  old  (lo\ eminent  stone  pier  0.5  foot  from  east  face  of  nier. 


K  M.  I 

[}.[  feet  north  of  its  intersection  by  the  crib  work  wharf,  foot  of  the 
I'nited  States  reservation  at  the  foot  of  West  Third  street,  <  >swegi». 
marked  T.  S.  U.  i\l.     This  l>ench  mark  is  7.7.")  feet  above  zero  of  j^auge. 


and  a  mean  of  three  taken  as  a  monthly  mean. 

OHirvtjn  month! II  mcum*  ahon-  cxirvrnv  low-water  Ivrcl. 

isu;;.  iSiU. 

,lnly 2.  US     Jan  nary I.  14 

Auiiiist L\  jr»     I'ebrnary l.»y 

Sr]Hi-uil)er L'.  IS  :   Mai  ell   l.irj 

Octi.lur l.tXJ      April ]  l.ji; 

NoNriMlicr I.L*r>      May   j.  15 

Deeeniber     1.  i:>  ,  ,lnne 2.6!? 
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Omveijo  monthly  mvaus  helow  plane  of  reference  for  Lake  Ontario  iraier  levels. 

189:J.  1894. 

Feet.  Feet. 

Jiilv 2.00  January 3.54 

Alienist 2.  53  February 3. 36 

tjepteinber 2.80  March 3.06 

Or toher 3.  32  April 3. 01 

November 3.  73  May 2. 83 

December '. 3.  85  June 2. 30 

CHARLOTTE    GAUGE. 

The  gaiig^o  at  Charlotte  Harbor  was  established  by  the  Lake  Survey, 
ami  is  described  in  the  Report  of  187(J  and  in  Professional  Papers  No.  24. 

The  zero  was  lowered  4.5  feet  in  1883  to  coincide  with  the  zero  of  the 
Oswego  gauge,  at  \)\sLue  of  extreme  low  water,  and  since  that  date  all 
readings  have  given  heights  above  extreme  low- water  level. 

The  zero  is  referred  to  a  bench  mark  on  the  upper  side  of  the  water 
table  of  the  old  (now  disused)  light-house  at  Charlotte  at  the  south- 
southeast  angle  east  of  the  south  window,  which  bench  mark  is  at 
283.23  feet  above  mean  tide  at  New  York,  and  39.02  feet  above  the  zero 
of  the  gauge,  whicii  zero  is  244.21  feet  above  mean  tide  at  New  York. 

The  gauge  is  cut  in  feet  and  tenths  in  a  wrought-iron.  plate,  and  is 
bolted  to  :in  oak  i)ile  at  the  northeast  angle  of  the  west  abutments  of 
the  K.,  W.  and  O.  1\.  l*.  drawbridge  at  Charlotte. 

Readings  are  taken  daily  at  7  a.  m.,  1  p.  m.,  and  7  j).  m.,  with  obser- 
vation of  direction  and  for(ie  of  wind. 

The  daily  means.were  taken  and  a  mean  of  these  as  the  monthly  mean. 

Charlotte  monthly  meanH  above  extreme  low-water  lerel. 

1893.  1894. 

Fett.   ,  Feet. 

July 2.93     January 1.29 

August 2.43      rebruary  1.51 

September 2.07  :  March  1.88 

October 1.63  1  April 1.95 

November 1.13  |  May 2.12 

December 0.94  ,  June 2..59 

Charlotte  monthly  nieann  below  plane  of  reference  for  Lake  Ontario  water  levels, 

18H3.  1894. 

Feet.  Feet. 

July 2.05     January 3.69 

A  ugusl 2.  55     February * 3. 47 


eptembtr 2.  91 

( >rtol»er 3.  35 

November 3.  85 

December 4.  04 


March  3.10 

April 3.03 

Mav 2.87 

June 2.39 
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APPENDIX   E  E  E. 


CONSTRUCTION   AND   IMPROVEMENT   OF    ROADS    AND  BRIIXiES  IN  THE 

YELLOWSTONE  NATIONAL  PARK. 


REPORT  or  MA  J.    WILLIAM  A.  JOXIJS,  COnPS    OF   L:\Gf\lCKIiS,  OFFICER 

ix  cuAi:<rL\  For.  riiE  fiscal  year  Fxniyo  jcxt:  .w,  isol 

I'nited  States  En(;ineer  Oppick, 

iSY.  Pauly  Minn,,  Juhj  JOy  1894. 

General  :  I  have  the  honor  to  Rubmit  lierewith  my  re])ort,  in  dapli- 
cate,  of  oi)erations  for  tlie  improvement  of  Yellowstone  Nati<mal  Park 
during  the  fiscal  year  eudinj^  Juno  'iO,  1894. 

Very  respectfully,  your  obedient  servant, 

W.  A.  J#)NKS, 
Major,  CorpH  of*  UngincerH, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Enfjineers^  U,  S.  A. 


The  project  for  this  work  was  a(loj)t<i(l  in  188.'5,  when  the  control  wa» 
placed  in  the  hands  of  oilicers  of*  the  (Jorps  of  Engineers,  and  consisti* 
ill  the  construction  and  maintenance  f)f  about  225  miles  of  road,  with 
the  necessary  bridges,  culverts,  etc.  The  roads  emimiced  in  tli6 
project  commence  at  Gardiner,  at  the  north  boundary  line  of  the  I'ark, 
tlience  to  Mammoth  Hot  Springs;  thence  to  upiw^r  Geysc*r  Basin, 
passing  through  Norris  (ie^si-r  and  fxiwer  (ieyser  iidKins;  thence  to 
the  outlet  of  Yellowstone  Lake  via  Shoshone  Lake  and  the  west  arm 
of  Yellowstone  Lake,  crossing  tlie (Continental  Divide  of  the  liocky 
Mountains  twice;  thence  to  Yimceys  via  the  Falls  and  (Jrand  ('anyon 
of  the  Yellowstone  Jiivcr;  thence  to  Mammoth  Hot  Springs,  <5omplet- 
ing  the  so-called  belt  road,  with  a  circuit  of  about  145  miles.  In  jwldi- 
tion,  there  are  projected  a  road  from  the  west  boundary  line  of  the 
Park,  passing  through  Lower  (ieywjr  Basin  and  c/intinue^l  esisterly  to 
intersect  the  road  along  the  Yellowstone  River  U)  the  Falls;  a  road 
from  Norris  ()eyser  Basin  to  the  i'alls  of  the  Yellowstone;  a  road  from 
Yaiicevs  to  the  east  boundarv  line  of  the  I'ark,  and  a  number  of  short 
branch  roads  and  trails  from  the  above-named  roads  to  objci^ts  of 
intei'est  off  the  main  line  of  travel;  in  all,  225  miles  of  new  rosuL  alK>at 
UO  large  and  50  small  bridge.**,  with  many  cidverts,  et^'.  K^timated 
cost,  as  revised  in  1>^1>  by  njy  j>rede<  es.-or,  ^141,770.42. 

The  act  of  Congress  apj^roved  March  .'5,  lHi)l,  changed  the  projwrt  of 
the  part  of  the  belt  line  between  J^^wer  (juynt't  Basin  and  Yellowstone 
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Lake  by  reciuiriug  the  road  to  be  built  ^'  by  the  t^hortest  pract 
route''  from  Fountaiu  Geyser  to  the  Thumb  of  the  Yellowstone 
ThiH  change  did  uot  materially  affect  the  cost. 

The  act  of  Congress  approved  August  5, 1892,  appropriated  $i 
SLiul  provided  ^<  that  $15,000  of  this  amount,  or  so  much  thereof  asi 
be  necessary,  may  be  expended,  in  the  discretion  of  the  Secret 
War,  for  the  construction  of  a  road  from  the  U]>per  Geyser  Basiii 
)M)iiiton  Snake  Eiver  where  it  crosses  the  southern  boundary  of 
Talk." 

Construing  this  act  as  the  wish  of  Congress  to  modify  the  projeQl| 
adding  thereto  some  33^  miles  of  project^  road,  the  estimated 
my  i)re(lecessor  will  be  considerably  increased. 

A  new  estimate  of  the  cost  of  completing  the  project  was  sabi 
January  25,  1804. 

Total  amount  expended  to  June  30, 1893,  including  outatanding! 
bilities,  «370,779.42. 

PROGRESS   OF   THE   WORK. 

At  the  (!ommenceraeut  of  work  upon  the  project  about  180 
wagon  truck  liad  beencleared,  over  which  vehicles  could,  with  diffl< 
reach  the  ])iin(!ipal  objects  of  interest  in  the  Park. 

This  pn)j<»ct  has  now  been  carried  forward  to  the  point  that  _ 
graded  and  well  drained,  roads  have  been  substantially  completed 
the  following  lines: 

(1)  P'roiu  tlic  ii(?rtli  outranoo  at  Gardiner  via  ManimotU  Hot  Spriugs,  Norris 

ir]>per  iiinl  Lower  Geyaer  baniiis. 

(2 )  Kroiii  NurriH  Hasiu  via  the  Grand  Canyon  to  Yellowstone  Lake  outlet. 
(!3)  From  lJ])))er  (j«iVHer  Basin  via  the  Thumb  to  Yellowstone  Lake  outlet. 

Total,  127.5iiuie8. 

Bcjsidcs  this  tliere  have  been  abandoned  the  following  short  si 

for  ])etter  locations: 

At  Norris 

At  (iiblmii 

Marys  Momitain  road 

At  Fountain 

In  addition  to  the  above-mentioned  completed  mileage,  the  foUoi 
mileage  of  wagon  trail  (line  opened  to  admit  the  passage  of  vehiclei|i 
not  graded  and  but  slightly  drained)  has  been  in  nse  and  kept  in  " 
able  repair: 

Mainiuoth  Hot  Springs  to  east  boundary 

Lower  Fireliole  to  west  boundary 

Total  niiloajjfo  operated 

In  order  that  the  whole  situation  maybe  presented  in  compact 
1  will  ]>relude  a  recital  of  the  operations  for  the  season  of  1803  wil 
geniM^al  statenuMit  of  conditions  and  project,  taken  from  my  reportj 
operations  for  the  month  of  JS^ovember,  1892. 

A  map  is  submitted  herewith  showing: 

(1)  Tlio  location  of  the  various  points  of  interest  in  tlie  Park  which  an  to  be: 

l»y  roads  nn<l<*r  tin?  approved  project. 

(2)  Th(i  various  stajr«*8  of  completion  of  tliesc  roads. 
(8)  The  work  dono  durinfj:  tlu;  present  season. 
(4)  The  work  under  the  ])n)jeot  which  remains  to  be  done. 

^  *  *  «  •  e 
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[(For  the  pint  of  this  rei)ort  here  omitted,  see  rei)ort  of  the  Chief  of 
igiueers  for  the  year  1893,  pp.  4393-9543.] 

SEASON  OF  1893. 

'he  follow!  11  <j^  is  ii  resume,  showing  the  operations  for  the  seasou  of 
)3: 

[u  the  month  of  April,  having  sufficient  funds  in  hand  for  x>laeiDg 

roads  in  readiness  for  tlie  traffics  which  commences  in  June,  I  idaced 

unall  party  at  work  npini  repair  in  Gardiner  Canyon.     At  this  point 

Lvy  slides  from  the  mountain  wall  of  the  cauycm  come  upon  the  road 

the  spring,  making  the  cost  of  maintenance  excessive.     At  this  time 

only  portion  of  tiie  system  sufficiently  free  from  snow  to  permit 

'rations  was  at  this  point. 

[Beyond  (lolden  Gate  tliere  was  generally  a  depth  of  at  least  5  feet  of 

low. 

[About  the  middle  of  May  I  sent  out  Mr.  Charles  A.  Hunt,  United 

Ltes  overseer,  to  take  local  charge  of  the  work  during  the  season, 

|th  instructions  to  place  repair  parties  upon  the  roads  as  rapidly  as 

disai)pearing  snows  woukl  permit. 
[In  the  meantime  Mr.  A.  E.  Burns,  one  of  the  watchmen,  had  been 
8])atched  upon  a  siiowshoe  expedition  to  cover  the  whole  system  of 
(Is,  and  report  upon  the  conditions  then  existing,     llis  report  is  as 
Hows: 

Witli  the  exception  of  a  lew  drifts  thore  is  but  very  little  snow  between  here  and 

Wden  Gate.     The  ^rade  aroiiud  the  liill  approaching  the  trestle  there  is  covered 

ftli  slide  rock,  hut  no  snow,  as  the  wind  sweeps  it  bare.     At  the  upper  end  of  the 

itlo  is  a  lari^e  drift,  another  uuuli  lar<!:er  at  the  FalLs;  the  latter  extends  from  the 

unit  of  the,  elitf  on  the  west  clear  over  the  road,  and  falls  for  a  distance  of  50 

it.    The  first  bridge  on  the  dat  is  entirely  buried,  wiih  the  snow  lying  level  away 

bahove  tlio  rails.     Across  the  tlat  the  snow  is  from  2  to  4  feet;  on  Indian  CreeK 

[id^e  it  is  just  4  feet  0  inches,  but  has  blown  off  considerably  on  Willow  Creek 

Hl^o.     All  across   the    Willow  Park  the  road  lies  under  4  to  5  feet  of  snow. 

Mil  there  on  to  Xorris  the  snow  is  not  deeper  than  usual  at  this  season,  4  feet, 

uh  of  the  new  roa<l  around  Norris  Hill  is  covered  with  drifts  which  will  probably 

^ve  the  road  bed  very  soft ;  bnt  about  one-third  of  it  is  entirely  bare,  owingto  the 

^rin  ^^ronnd.     It  a])in'arcd  to  me  that  the  approaches  to  the  new  bridge  at  Norris 

'  scttle«l  to  a  consi<l(rahle  extent ;  if  as  much  as  1  think,  I'm  afraid  they  will  wash 

ttnt  lii(;h  water;  but  in  this  I  may  b;;  mistaken,  as  it  is  hard  to  tell  under  so  much 

►\v.     From  Norris  to  the  Virjrinia  Cascade  the  snow's  depth  will  average  abouti 

Bt;  from  there  to  the  canyon,  abont5  feet.     The  Gibbon  River  is  all  open,  so  thatldo 

H  aii])rehcnd  any  danger  to  the  road  below  the  Upper  Falls  from  the  ice  damming 

'  :is  last  s])rinj^.     1  arrani^cil  with  tlie  care-taker  at  the  Canyon  Hotel  to  watch  the 

Jow  on  th(^  rctaininu^  wall  round  the  road  above  the  canyon,  and  to  cut  itotf  if  it 

kreatcns  the  road  at  all.      There  is  no  ico  at  all  in  the  rapids  above  the  Upper  Yel- 

fW8tone  Tails;  lar«^e  snow  banks  are  along  the  shores  and  on  the  larger  rocks,  bui 

e  Water,  whicii  is  rising  rapKlly,  is  fast  cutting  it  away.     The  bridge  over  the  dry 

■pw  atthe  foot  of  the  Canyon  Hill  issupporting  suow2  feet  ab<»ve  the  topof  theside 

ils.     On  the  new  roa<l  across  Hay  den  Valley  the  snow  is  of  course  very  deep,  the 

'id<^es  over  Alum  and  Trout  creeks  are  covered  level  with  the  rails,  and  the  grade 

►  from  Trout  Creek  is  one  hn^e  drift.     On  the  Continental  Divide  the  snow  is  so 

f^'j)  that  it  is  im])<>s.sil>le  for  me  to  form  any  idea  of  the  roads  there.     Most  of  the 

|giil)(»anls  wc  ]nit  nj)  from  Old  Faithful  to  the  West  Thumb  are  under  the  snow, 

S  least  1  conld  only  tind  two,  and  tlu^y  were  but  a  few  inches  above  the  snow. 
rini; Creek  is  open  most  of  its  length,  snow  fell  there  heavily  last  fall,  before  there 
fos  much  frost.  tlin>  pnvcntinir  the  <r<'ek  freezing,  and  with  the  little  warm  weather 
wehav(»  ha<l,  the  snow  over  tin'  creek  has  nudted,  leaving  an  open  ehauuel.  Thisi^ 
Jcry   fortunate,  as   I    lielii-ve  the>  washouts  there  last  spring  were  luostly  caused  by 

I Ife  dams,  whicli  ar(»  not  likely  to  occur  this  time.  Between  the  first  bridge  on  the 
irehol^  Ki\  er  (from  SpriuL?  Creek)  ami  the  se<'oud  the  sriow  is  from  20  to  30 feet 
eep,  making  the  river,  which  is  open,  look  as  though  it  is  liowing  through  acanyon. 
idon't  think  it  will  be  ]iossibl(»  to  get  a  team  through  there  before  July,  unless  it  is 
iioveled,  or  an  <'xeeptional  jieriod  of  warm  weather  arrives. 
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Aroiinil  tin-  ir])]>rr  Basin  tin*  snow  is  j^oinjr  rapidly,  ami  thon»  is  but  little  botwet^n 
tliat  ]».»i!ii  'a:v\  lb«*  FoiniT.iiii.  From  Lower  Hasin  the  snow  lies  from  3  to  :*>  teot  deep. 
bill  111  very  \:iv'^f  iliitts.     <  »m  (Jib!>on  M«vidows  and  Elk  Paric  it  is  from  2  to  3  firet. 

I>iis(mI  ui>oii  the  intoiiiritioii  derived,  I  sent  out  u  small  party  t) 
j)!itr(>l  t)\\  siiowshoes  tlie  roiid  across  the  Coutiuental  DJvitlc,  to  repair 
the  <laiua;;es  from  iiieltin^j:  snows  in  Spring  Creek  Canyon  as  fiKst  as 
thevniij;iit  occur,  and  otlir^rwise  keep  me  duly  informed  of  anythinj; 
whiclj  nii^iht  happen. 

As  a  result  of  the  fore;^oin.ijC  arrangements,  the  whole  ro.id  system 
was  occupied  l)y  repair  parties  nearly  as  fast  as  the  snow  disappeared. 
and  it  was  placed  in  a  most  excellent  condition  in  time  for  the  season's 
trjilVic,  The  system  ado]»ted  for  keei)ing  the  roails  iu  repair  worki^d 
admiiahlv:  and  as  a  distinct  nmtterof  fact,  the  roads  in  the  Yellow- 
ston(^  National  Park,  irom  th(»  l)e.irinnin<^  to  the  end  of  the  Si»ason,  were 
never  before  ke])t  in  such  thorough  and  satisfactory  cimdition. 

Particular  attention  is  invited  to  the  fact  that  these  repair  parties  do 
a  greiit  deal  of  work  iu  the  way  of  surfacing  the  roads  with  gravel. 
and  in  completing  portions  of  road  which  liave  been  left  uiilinisbed 
from  former  sc;isons. 

A  considerable  ]):)rtion  of  the  roads  was  imi)assable  from  snow  until 
tin*  luiddlc  of  flune.  and  the  Continental  Divide  road  was  not  i>assable 
from  the  same  cause  until  about  the  1st  of  duly. 

During  the  lirst  week  in  rJune  ]\lr.  Hunt,  with  the  men  in  the  olliee. 
made*,  a  survey  and  location  of  a  i)ortion  of  th(»  ]>roposed  road  from 
^Nlannnoth  Hot  Sjnings  to  tin*  (irand  Canyon. 

RoAI)    TO    SOUTH    UOINDARV. 

This  work  was  executed  by  (jon  tract.  In  response  to  a  public  in  vita 
tion  for  proposals  I  lie  contiact  was  awarded  to  Oscar  Swanson,  of  Creiit 
J'alls,  Mout.,  who  commenced  work  about  Jun(^  20,  as  soon  as  the  snow 
j)ermitted  him  to  i>lace  his  men  in  the  Held.  He  executed  hiscontraets  \{ 
isfactoj  ily  and  ojicncjl  tlie  road  for  a  distan(!e  of  15.5  miles  south  toward 
the  boundary.  This  porticm  of  the  line  was  carefully  surveyed,  and  :i 
reconniiissance  mad(^  at  the  close  of  the  seascui  to  develop  the  quantity 
of  work  remaining  and  rcupiired  to  oi)en  up  the  line  to  the  wagon  road 
iipproai'h  to  tlic  south  boundaiy.  The  road  can  be  opened  quickly  and 
at  small  cxjm'msc. 

UKKUv-V.VRl)    HILL. 

A  veiy  dillicult  i)iece  of  load  in  clay  at  this  point  was  made  ovor 
again  and  sui'faced  with  gravel.  The  material  select<*d  was  not  suita- 
ble, and  this  surfacing  will  have  to  be  done  again.  A  gravel  suitable  for 
j'oad  covering  should  be  of  qrartzy  mat(»rial  and  associated  with  san  1 
and  clay  or  loam  sulliciently  to  till  the  interstices  of  the  hard  material 
and  a't  a^  a  'natrix  when  it  Ik^comk's  packed. 

NEW    APIMJOIMIIATION. 

July  1,  1s:K),  the  nrw  ai)i)roi)riatiou  for  8'Jl),0t)0  became  available. 
Piei)aratioii  had  b.'en  made  tor  it  by  advertising  for  tln^  delivery  of 
teams  and  mattiial  on  tliat  d.iy.  Also  a  site  had  been  selected  for  a 
sawnnll  which  \vas  to  saw  lumber  for  the  season's  work  and  for  the  large 
wooden  arch  bridge  abo\-e  the  rpi)er  Falls  of  the  Yellowstone  River. 
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SUPPLIES. 

1 1  lii)s  b(H'ii  tlie  invariable  custom  to  purchase  supplies  and  hire  teams 
by  publicly  invitin<>'  luoposals  and  jmrchasing  from  the  lowest  bidder, 
making  open  market  purchases  only  in  cases  of  emergency. 

The  bills  for  teams  were  as  follows: 


Natiic  and  a<l<lioss  ol' bidder. 


H,  J.  Ho])i)(',  Cinnabar,  i^I(»nt 

Clias.  Cowel).  Gardiner.  Mont 

A.  !'•  Love,  Livin;;Hton,  Mont 

H.  F.  Khinu  r.  Manmiotli  JI«»t Spiin^rs.  Wvo. 
Or<*.;i  Swan-on.  Maninioth  Hot  S])rin^9,  Wyo 

J.  A.  lli'skins  .<;:  Co.,  JJiittoCJtv,  Mont '. . 

(Iroijie 'J'.  Vouii;:,  Livin;^ston,  NlonT 

Patri«  k  (lilleii,  Ueleua.  Mo:it 


Vai: , 

Four. 

Wacon, 
]>er  day. 

]M'r  day. 

per  day. 

Cnitt. 

$2.10 

$4.20 

39 

3.50 

7.  00 

75 

3.40 

G.80 

25 

2.20 

5.15 

:i5 

3.38 

0.70 

50 

2.49 

4.98 

20 

2.60 

5.20 

25 

2.00 

50 

1 

1 

Driver, 
pot  day. 


$1.33 
1.50 
1.35 
1.50 
1.50 
1.50 
1.50 
2.50 


The  bitls  were  lower  than  ever  before  on  account  of  the  financial  dis- 
turbance ill  the  country. 

AVCHIKINU   PARTIES. 

I'ive  parties  were  organized  and  placed  in  the  lield  on  the  1st  of  July  : 

(If  <Mio  jit  Noiris  to  <'()nn)Iet(^  tlic*  new  cut-oft' road  at  that  point. 
(2i  Oni;  j'.t  the  I  inicr  Falls  of  the  Vellowstono  River  to  complete  a  very  difficult 
pieri'  of  road  aloiijj  the  rocky  faro  of  the  canyon. 

(3 )  Tlie  sa^vnJill  :nid  bridjjjo  crew  at  tbo  Grand  Canyon.     This  crow  v/orked  at  log- 

fjiu*;  aiul  running  tlio  stnvniill  for  twenty-livo  days,  and  was  then  reorganized 
to  l)uild  th<'  l)i^  wooden  arch  hridgo  above  the  Falls. 

(4)  ( )ne  to  pr<)ce(  d  to  the  unfinished  beach  road  on  the  lake,  placing  the  road  in 

tborou^ih  repair,  over  Avhich  it  marched  on  its  way  in. 

(5)  .\  ireiieial  rejiair  ])arty. 

BRIDGE. 

About  tlie  middle  of  September  the  amount  of  funds  set  aside  for 
exjieiiditnie  this  season  had  been  nearly  expended,  and  all  of  the  crews 
were  discliaiiied,  except  the  bridge  crew.  This  was  held  in  hopes  of 
gettin<j:  the  bridg^e  iinished,  but  owing  to  severe  weather  and  snow  and 
ice,  which  made  it  ditlicult  and  dangerous  to  work  upon  tlie  lofty  struc- 
ture, it  was  deemed  advisable  to  postpone  completion  until  next  j^ear. 

The  road  above  the  Up])er  Falls  was  completed  and  the  crew  i)laced 
n])(»n  the  roud  from  (irand  Canyon  to  Mammot-h  Hot  Sidings  via 
Yaiicevs. 

The  road  at  Norris  was  completed  and  the  crew  placed  ux)on  the  ncT/ 
road  at  the  r'onntain  Hotel,  which  it  oj)ened  to  travel. 

The  road  al  the  beach  was  not  complete<l,  but  it  was  carried  forward 
to  such  ijoiiit  that  it  can  easily  be  completed  in  time  for  the  bulk  of  next 
sea.soiTs  tiallic. 

Ti.i^  repair  ])a:ty  made  efficient  repairs  over  the  road  between  Norris, 
via  I  Ik*  (iraiid  Ca.iyon  an<l  Lake,  to  the  Thumb,  and  was  merged  with 
crew  at  tlie  beacli. 

SAWMILL. 


The  sawmill  was  ke])t  in  operation  for  sixteen  and  a  half  days,  turn- 
ing out  an  aveiaj^e  of  5,800  feet,  13.  ^I.,  per  day.  An  attempt  was  made 
to  jict  out  diy  timbers  for  certain  members  of  the  bridge  from  standing 
burnt  trees.  This  involved  much  trouble  an<l  increased  the  cost  of  the 
timber  somewhat. 
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IJUIDliKS. 

A  lar^ic  trestle' bii(l<;tf  was  Imilt  lu'ur  tlie<iranfl  Canyiui  by  tin*  britlgfe 
rU'W.  but  not  ijuit«' rdiiiplfU'd. 

'J'lir  bri(l;:<.'  ovt-i"  tli«^  Lamar  Iiivt-r  liaviiip:  ;ioiie  out  with  tin*  spriiijj 
frc-lii-tsa  iH'\y  wa^  sriit  in  to  i'«*buil<l  it.  This  civw  also  ili<l  soiiu*  i'ei»air 
woik  oh  tin*  road  to  cast  bouiubirv  of  thr  Park. 

WOKK    A<(;oMl»LISlIi:i>. 

(h'fian'r.at'uni. — Six  work  in  «r  parties.  c:oini)lot<»ly  eipiipiKHl  for  lirbl 
SIM  vi(<»  M  itli  t<Mits.  tools,  teams,  and  ])rovisions,  in  loi-al  rliarjr<*  of  Mr. 
(linrh's  A.  Hunt,  oversrei*.  assisted  by  one  timekeeper  and  twti  rerdvers 
of  material. 

SIPTLV    SYSTEM. 

All  su]>pli<'S  wen-  assembled  at  Mammoili  Hot  {Springs  as  a  distribut- 
ing depot.  Tliey  wer(»  sliijiptd  in  by  rail  to  Cinnabar,  ^I<>nt.,and  fnnii 
tlienee,  liaub'd  .S  miles  by  W}i*;on  to  tin*  depot.  From  the  dej>ot  the  dis- 
tribution w:is  made  by  wa;»<)ns  to  the  woi'kiufi:  i-amps.  in  a  systematic 
and  eontinuous  manner.  The  distances  hauled  ov(»r  by  waj^on  severe  as 
follows: 

'I'd  Nnili^ 2S 

To  l'oiinl:iin IS 

To  (;r:HMl  ('an von 82 

T..  ncNrli....  ^ til 

SI  ^rM.vIiY. 

New  r();nl  coiiijiNird iiiih's. .  5.4 

Nrw  road  ojm-ihmI  to  ira\fl  ■  ii(?:irl  v  (•oin])I«'tc(l ) do....  IB.  75 

l.arlli  <*\«a\alion culd*'  yards..  .S2,  r»00 

l.'ork  ex*  a  vat  inu do ti.  H.^O 

l»'rlaiuiii;j  wall (h» 1.00.> 

'liiiilMT  <l«*ir«'d  ami  ^ruldu'd arros. .  (Q.  ^5 

Larj^r  loii;^  .s|»an  l»rid;irs  ■  in-arl_\  1 2 

Siii.-i II  ^l■idl:^•■^  ( iH-ai'lN  ) g 

\\  Ind«-  load  ■->  *^l«iii  Krjn  ill  j^ood  ordtT  and  n')»air niilfs . .  212. 5 

W  rll  jiainlfd  <'«'dar  niil*-  |)osis  and  si;;n  boanls  plactMl  ovtT  tin;  \vholi»  <»r  tln'  belt 
Kv^t'in  'd'  roads  <-\ri»)»l  Ix'iwrrn  Norris  and  r]ip<T  I'a.sin. 

!'<  riMMMrnt  uianiip  inoiiiinicnts  sci  np  at  Ihc  lake  outlet  to  mark  tlio  iniTidiaii  and 
asf roi'oinical  jM»inf  detriniiiu'd  l»y  tln»  I'.  S.  Coast  and  Uroilrtic  Survrv. 

r.M'r.MMTIIMlS. 

Tiial  Imluucv. 

I.:ii'«'r ^HU,  7i;i).SM 

'I  «;iin  liin' 7.WS«i.4l 

sniisiNiciHc  '  huTs :i.  r»ii. 54 

li'ailioad  1 1  jinsjiortal  inn 1,  Nl7.  til 

M.iJiri.il    .              1^.12-1.22 

Sw  anon's  loiit  [;nl    :\  1 1*K  83 

Tel. -.41  am-          29.(10 

Mi^ri|laiM-,.iis       119  97 

St.   i'aiil  ollire 520.00 

Tot.l  :?«J.(«1.64 


t    1 

■ 

1 

r 

-  f  '*^ 

'  ^ 

■fv.  i», 


^« 


«<!,, 


0 


'■'> 


!»'■ 


^.W%.  "''    *i''  -f   -^^  ■    ■^'"■ 


'^. 
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FXI'EvNDKD    LPOX    VARIOUS   PORTIONS   OF   THE   WORK. 

lioad  construction. 
!?©w  road — 

To.Soutli  Boniulary $5,270.43 

Near  Norris 1,760.21 

Near  Fountain 1,856.50     • 

Oil  lake  Hhoro  ( beach ) 4, 911. 08 

Above  Upper  Falls  oftheYellowatoue  River 3,737.32 

To  Inspiration  Point,  being  a  part  of  the  main  belt  line 

from  Grand  Can  von  to  Mammoth  Hot  Springs 1, 440. 37 

$18, 976. 91 

Large  bridges, 

^Vooden-arch  bridge  at  Up]»er  Falls: 

Foundaticm... $361.29 

Iron 1,184.98 

Timber 2,566.24 

Erection 3,956.76 

Otlice  and  incidentals 1, 543. 18 

9,612.46 

Fre-tle  near  Lookout  F*oint «...         256.89 

J  rib  work  and  round  timber  on  Lamar  River 846. 96 

10,7ia30 

General  repairs. 

Uetwcen  Gardiner  and  Golden  Gate 971. 57 

Ketween  (Golden  Gate  and  Hrick-yard Hill 1,122.61 

Hot  ween  Brick-yard  Hill  and  lake 2,025.20 

fietween  Norris  and  Thumb  via  Fountain 2, 250. 05 

— — — — — ^      6,869. 33 

36,06L54 

^ow  road. 18,975.91 

Bridges 10,716.81 

Repairs 6,309.33 

36^061.64 

Maps  are  submitted  as  follows: 

( 1 )  Hoad  map. 

(2)  Wooden-arch  bridge.* 

(3)  t'rib-work  bridge  over  Lamar  River.* 

In  the  St.  raiil  oftic^e  there  has  been  completed  a  general  relief  mad 
of  the  I'ark  and  the  Forest  lleserve,  compiled  ftom  latest  data.  (Scale, 
I  inch  =  2  miles.) 

The  subjoined  report  on  the  Park  bridges  is  the  result  of  a  special 
examination  ordered  by  me,  and  is  here  entered  for  record. 

FLOOD   AND   WASHOUTS,  SPRING  OF  1894. 

Daring  my  inspections  in  April  and  May,  1894, 1  became  aware  of 
ftn  extraorninary  volume  of  snow  in  the  monntains  that  drain  through 
'lie  Park,  that  fell  largely  during  the  months  of  February  and  March. 
l^larly  in  May  this  snow  had  hardly  commenced  to  move,  and  hence  it 
vas  a])parent  that  it  would  go  off  very  rapidly,  creating  unusual  floods, 
ind  I  acc'ordin^^ly  made  such  disposition  as  was  possible  to  minimize 
lie  dama^H*.  A  patrol  party  on  snowshoes  was  placed  in  Spring  Greek 
/"aiiyon,  and  when  the  liood  came  they  were  able  to  control  it  com- 
detely,  and  no  damage  was  done  to  the  roadway  through  this  weakest 
>oint  in  our  line.  Another  party  was  placed  in  Gardiner  Canyon,  and 
mother  was  put  out  where  it  could  go  either  to  Gibbon  Canyon  or  Vir- 
pnia  ( 'ascade  and  at  the  same  time  attend  to  repairs  that  were  imme- 

*  Omitted. 
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diately  r(M|iiircd.     Another  party  was  seut  to  wiitcli  the  bridge  over 
Lamar  Jviver,  which  was  in  a  very  critical  condition. 

When  the  crash  (-anie  it  was  far  more  severe  than  had  been  antici- 
pated, and  the  monntain  torrents,  ahnig  the  banks  of  which  onr  roads 
lre(in(Mitly  rnn,  ro.se  to  lieights  far  above  any  ])revious  record.  In  sonic 
cases,  wliere  tlie  banks  of  the  torrents  were  tlie  retaining  walls  of  the 
r()a<l,  tlie  hitter  was  more  or  hiss  submerged  and  the  retaining  Avail 
carried  away.  In  (lardiner  Canyon  bowlders  of  great  size  could  be 
seen  rolling  down  the  bed  of  the  stream.  Here  the  greatest  damage 
was  done.  About  (JOO  feet  of  retaining  wall  Avas  carried  away,  and  a 
bri(l<ie  located  in  a  double  bend  caused  the  riAH*r  to  cut  a  ncAv  elumuel, 
icaving  the  bridge  along  the  bank  on  one  side  of  it. 

In  Virginia  Canyon  the  roadAvay  was  entirely  submerged,  causing  a 
damage  that  can  be  entirely  remedied  in  about  ten  days.  In  (libbon 
Canyon  three  washouts  of  the  retaining  Avail  occurred,  AA^iieU  can  be 
rei)aired  fully  in  ten  or  twelve  days. 

Tlie  bridges  Avithstood  the  Hood  in  a  remarkable  Avay.  Several  were 
wholly  or  partly  submerged  in  raging  torrents  Avhich  ran  around  their 
extremities.  The  one  over  Lamar  KiA'^er  spans  a  stream  150  feet  in 
width  and  the  current,  running  at  least  12  miles  per  hour,  brought  larjre 
(piaiitities  of  driftwood  ujmn  it.  The  Avatchman  stationed  here,  with 
such  assistance  as  he  could  get  from  Soda  Butte  ranch,  AA'as  kept  at 
work  night  and  day  cutting  away  this  driftwood  and  letting  it  pass. 
The  water  ran  oA'cr  the  top  of  this  bridge  and  around  both  ends  of  it 
The  small  rustic  bridges  across  Pdacktail  Creek  and  East  Gardiner 
Ixiver  went  out,  but  AV(»re  re])laced  within  a  day. 

Co  si<lering  th(»  great  mileage  of  the  Park  road  system  and  it.s  fi*e- 
(picut  location  in  gorges  and  canyons  alongside  the  mountain  streams, 
the  <lamago  done  Avas  comparatively  sliglit.  The  passage  of  vehicle^* 
was  not  suspended  for  more  than  a  single  day,  and  Avithiu  ten  days 
tiavel  was  uinmi)c(led  over  the  Avhoh*  road  system;  the  (Jardiiier  Can- 
yon bridge  being  replaced  by  alow  stringer  bridge  and  a  ford.  It  may 
saicly  be  claimed  that  the  damage  Avas  minimized  by  the  precautious 
taken. 

Amount  (»xpended  during  iiscal  year  ending  June  .'JO,  ISO i,  including 
outstanding  liabilities.  83(>,()(M). 

Ar.STI{A(  T   OK    ALI.OTMKNTS    AND   APrHOPIIIATlONS. 

AUotmviilH. 

ruder  tin'  :i])i)r(>i)riatioiis  of — 

l><^:i $23,570.03 

l^^si 23,00i).ft.' 

1SS5 23,:MW.37 

Approprlai'wus. 
\\\  act.  a])j»r()VtMl — 

August  1,  ISSi; 20.000.Oi) 

Maidi  \\  1NS7 20,000.00 

().'t()l)or  L'.  ISSS 25,000.01) 

March  2,  ISSi) 50,000.00 

Au-ust  :M),  \X%) 75,000.00 

March;}.  ISDl 75.00^»> 

Alienist  T),  1S!)2 45,0!X).flll 

March  W,  1S!'3 30,00.1.00 

Total 409,779.1i 
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Money  ataiemenU 

July  1, 1893,  balance  unexpended $38,810.66 

June  :^),  18fU,  amount  expended  dnring  ilBoal  year 37, 170. 41 

July  1, 1894,  balance  unexpended • 1, 610. 15" 

July  1, 1894,  outstanding  liabilities 1,610.15 

Amount  np]>ropriatcd  by  act  of  Augii8t*18,  1801 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1895 : .^ 30, 000. 00 

K  Amount  (estimated)  required  for  completion  of  existinff  project ^130, 000.  OQ 

I  Amount  that  can  bo  profitably  expended  in  fiBcal  year  ending  Jime30,1806  150, 000.00 


ilkport  of  mr.  ciiarlks  a.  hunt,  ovekskkk. 

United  States  Enqixber  Oftick, 
Mammoth  Hoi  8pHng»,  Wyo.,  Juig  t6, 189$, 

Major:  I  have  tbo  honor  to  maise  the  following  report  npon  the  condition  and 
character  of  bridges  in  Yellowstone  National'  Park,  llie  Arst  bridge,  npon  entering 
the  Park  is  at  the  crossing  of  the  Gardiner  River. 


l^K-atiim  of  bridge.  'Length.!  Width. 


Character. 


At  tbo  rroMAiDj;  of  Gardhicr 
Rivor,  1|  mileH  fr<»m  tliotown 
of  Gardiner. 

Ovt'r  dry  run,  2J  milrs  from 
Gurdhier. 

()v»»r(iardin<*r  Kiv«'r,  7i\  niih'H 
fnmi  (iardiner. 

At  (toldcn  (tjite,  W  miles  from 
Mammoth  Hot  Spring. 

Over  Mmnll  cnM'k  at  top  of 
(ioldiMi  <iato  Hill,  3|  milefl 
from  Mammoth  Hot  Sprinf^s. 

Over  Hnuill  ortM'k  outlet  of  t»wnn 
Lake,  4^  mileH  from  Mam- 
moth Hot  Sprinp^H. 

Over  Indian  Creek,  or  Gardi- 
ner Ri  ver,  7  m  ih's  fron»  Mam- 
moth Hot  Sprinpn. 

Over  Willow  Creek,  7J  miles 
from  Mammoth  HotSprinjtn. 

Over  small  creek  empt  vinp  into 
Willow  Creek,  a  little  over  1\ 
mileH  from  Mammoth  Hot 
SprinjiH. 

Over  >\  illow  ('reek,  leas  than 
lOJniileafrom  Mammoth  Hot 
Springs. 

Over  Obsidian  Creek,  near  Ob- 
sidian Clitf,  11}  miles  from 
Mammoth  Hot  Sprinfis. 

Two  bridji^eH  tm  old  road  at 
Norri.s,  (1). 

<2) 


Over  (iiblMtn  River  at  NorriH, 
\9?^  niilen from  Mammoth  Hot 
Sjirings. 

One  8-fiM)t,  on*'  16-foot,  and 
twi»  :i2-f<Mit  lo;r  l»ri«lj;e.s.  built 
in  188*  (jver  small  rnvks,  near 
hot  sprin^rs  and  aliout  1  mile 
down  Gibbnn  Canytm  from 
(iiblM>n  MeudowH.  All  in  fair 
condition. 


Feet. 
88 


22 
100 
220 

10 

16 
67 


Ft.    in. 
14    4     Log  hridge,  exeept  floorlag; 

i  '-'-^«-«»"-- 

14    4  ;  Jjog:  1  span,  with  aapport  in 

;     mitldle. 
14    4  j  3  apan  King  trust;  lof,exoppt 

;      noat. 
14    4     Half-bent    trestle,    anchored 

I     into  eliff. 
14    4  !  Log  or  pole  bridge,  with  plank 

j      flooring. 

14   4     l-1og  span,  with  pUmk  floor. 


16 


16 


30 


30 

20 
30 


14    4 


30  i     14    4 


14    4 


14    4 


14    4 


14    4 

14    4 
14    4 


Qncen  tmsa :  45-foot  span,  ap- 
proach of  22  feet. 


E  ing  tmas 

One  long  span;  plank  floor.. 


.do 


King  trass. 


Log;  King  tmss:  plank  floor.   Fair. 


Condition. 


Good.   ■ 

Good-,  axoept  needs 

Bo. 

I 

Do. 

« 

I>o. 

Do. 

Good. 
Do. 

Do. 


Do. 


Log ;  log  span ;  phmk  floor. . 
King  truss;  pole  floor 


Fair. 

Of  Kid;  bnCtlSSQ. 


According  to  estimate  of  1889,  which  was  too  low. 
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LtM'utiMi)  of  bri(lj;«» 


Ovor  (iihbon  Kivor,  about  2 J 

iiiileH  above  (riltboii  Fall«. 
Ovtr  (Jibboii  Jlivcr,  about  I3 

uiilt'S  above  (!ilib<ui  Falls. 
()v«'r  (libboii   IJImt.  about  1 

niilo  brlow  (libbou  Falls. 
Over  Firt'liole  liivor.  about   1^ 

uiibs    towanl    old   Fircholo 

Ilo.t'l,  from  Exrcl.sior  (iey- 

Korou  obi  road. 
Over  Fin'bolo    IMvor.  about  1 

niilo  froui  FiXirclMior  (icvhci 

toward  rjiprr  Hasin. 
OviT  Fin-holo  Ilivc.r,  about  1 

uiilo     from      Old     Faitbful 

toward  Fountain. 
Ovor    Fircdiolo,  about   J  niilo 

from    Old   Faithful    toward 

West  Thumb. 
Omt  Fir<h(d«' Ivivor,  about  2.\ 

miles      from     Old    Faithful 

toward  West  Tliinnb. 
Over  lin'lude  Ivivor,  about  3i 

mill's     frftm    Old    Faithful 

toward   West  Thumb,  near 

mouth  'if  Spring  Oeok. 
Over  ravine,   alxuit    9^   miles 

from  Old    Faithful    toward 

West  Thumb. 
Ovei*  small  run.  about  1^  mil»«s 

from  .junetion   of   roads  at 

We.st  Thumb  toward  TpiHT 

Ha.'^in. 
(  ver  head   of  ravine,  about  3 

nu!e  from  .junetion  <»f  roads 

at     West     Thumb      tx)ward 

rpper  Hasin. 
At  outlet  of  creek,  about'Jmiles 

from  junction   of   roads    at 

West  Thumb  toward    Lake 

Hotel. 
Over    (!reek,     about   l>2     miles 

from   junetion    of    i-oads   at 

West  Thumb   t<»ward    Lake 

Hotel. 
()\  «'r  enek.  about  4  miles  fVom 

Tliunib  toward   Lake  Hotel. 
Over  creek. ab<uit'.>.J  miles  from 

'l'ln:mb  toward  Lake  Hotel. 
Over  creek.   ab<mt    lOj   miles 

Irom   Thumb   t<iwar(l    Lak<* 

Hotel. 
Overrun,  about  ll^^mihs  from 

Thumb  towanl  Lake  Hotel. 
Over  small  run.  about  14.',  miles 

from    Thunii)   t<»ward  Lake^ 

Hotel. 
0\  IT  small  run.  alxuit  15^  miles 

from    Thumb   towanl    Lake 

Hotel. 
()\  c!'<  nik.  aI)out  lOinJlesfrom 

ThuTub  tow;ii<l  Lake  Hotel. 
Overouth't  <it  creek  into  l>ridj:<' 

V>:i\.   about    !().',    miles  from 

W<  st    Thumb  toward  Lake 

Hotel. 
Ovcrcnek.  about  1^.  mih  s  fiom 

LaKe  Hotel  t<»ward  Thumb. 
(iv«-r  cicrk.  about  \'  mile   Irom 

Lake-    Hotrl     toward    West 

Thumb. 
Ov«r  .suiall  run.  about   \  nule 

from      Lake    Hotel     toward 

Tlunub. 
0\  ei- sui.'ill  run.  about  ;'»()(»  feet 

troui  Lake  Hotel. 
Ov<r  Jicek.  alxuit  ','  mile  from 

L;ik<'  H()til  toward  canyon. 
0\<  r  small  «-n'«-k.  .■iluuit  'J  miles 

from  Lake  Hotel  toward  can- 

\n!l. 

()versn)allcn'«k.  about  '_'>.  miles 
from  Lake  Hotel  toward  can- 
yon. 


'Leuirth.  Width. 


C.'huracter. 


Comlition. 


Feet. 

84 

9C  ; 

48  ! 

70  ' 

I 

I 
I 

112 

I 
I 

i 
I 
I 

3.-1  I 


/7.    in. 
14    4 


32 
K) 
If. 

I 

It'KJ   ' 
I 
1U4 

ir. 

10 

I 

32 

I 

16  ' 

lf»  J 


I 


9(5 
32 

n; 

10 
10 
20 

10 


Queen  truss  made  from  he w»d  j  (jocmI;  built  1884 
timber.                                      > 

14    4  i  Trestle  of  sawed  timber '  (}o<hI:  built  1889. 

14    4  ■  L<»;j  brid;r«' with  wooden  ])iers  (itsMl;  built  1892. 

I      and  abutments.  j 

14    4  ;  Two  span  :  Kini;  truss '  limwl. 


I 


14  4 
14  4 
14    4 


Low  trestle  of  7  b<'ntH. 


'  (r(N>d:     liuwod    tim- 
her:  built  188G. 


Two  spans  with  approach < Jt>o<l. 


(^ueon  truss j  (  hmnI  ;  built  1892. 


57  '     14    4  '  Boublo  King  truss  of  sawed  Do. 

timber.  I 

29       14    4     King  truss  of  sawed  timber  ..  Do. 


64  -     14    4  j  Loi;    ]»iers    and    abutments;  j  CUmnI:  built  1H91. 

I               I  decke<l  with  sawed  tinilwr. 

!                    I  ' 

64  '     14    4  .  Loj;  trestle  with  ]dank  floor  ...  Go(mI  :     iieo<li«     lumd 

I  !      rails;    built     ISOl; 

J              I  needs  inoro  ]iiank 

I  on  deck. 

64       14    4 «lo Ci«M)d:    ne<M]s     hand 

I               I  rails;  built  1891. 


14    4      J..OW  trestle;  sawed  timber. 


Do. 


14    4     One    span;     log    abutments     (itHxl:  built  1891, 
I       with  plank  tlcMtr. 


14     4    do Do. 

14     4      Tn-stle.  about  .M)  feet  high Do. 


14    4      Tn-stle 


I 


Do. 


14     4     <^)iie    span;       sawed    tinilN;r      (iimhI:     ii«*(>41h      nei 

I      abutnu'uts.  hand  ntil.t. 

14    4' do CwtHtd. 


14     4 


Two  bents;  abutments  t<awed     (iimkI:      iiecilH     now 
timbi-r.  hand  rails. 


Do. 


14     4      One    si)an :        sawed     timber 

abutments. 
14    4    do ;  <;o«k!. 


14    4     Trestle (i(H>d:      ue(><lH     new 

hand  rails. 
14    4      Two  spans  and  bent  of  NAwed      GimnI. 
timber:  two  abutnieuts. 

14    4  '  One  span  :  sawed  timber tioiNl:       hand      railii 

need  r<>]»airin;;;. 

....do 


14     4 


Do. 


14    4     One  span  with  sawed  tinib«r     titsKl:  built  l8ill. 

abutments. 
18  Lo<r Do. 


U    4 


.tio 


Do. 
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Location  of  l>ridj;e 


Ch-or  ill  y  run,  ultoiit  1  mile  from 

rnpida  tow:inl  Lako  Hotel; 

ra;>idH  l)etween  Mud  GfyKer 

uiid  l.iko. 
OvtT  Antelope  Creek,  between 

Mi:d  (It'ysier  and  canyon. 
0\v,v    1  rout    Creek,   between 

Mi:d  (icywr  and  canyon. 
Over  Sulphur  (^'reek,  about  5 

niilcrt    from  (*anyon  toward 

Lake  Hotel. 
Over  Alum    Crt;ek,   about  4J^ 

milcH  from   canyon    toward 

hike.  • 
Over  «mall  run  along  Yellow- 

Mtonc  liivcr,  alM>ut  't  mileH 

from  canyon  toward  lake. 
Ovtr  dry  run,  about  2|  milea 

from  can  von  t^iward  lak«. 
Over   Huiall   cr«H.'k,    about  21 

milcH    fn)m  canyon  toward 

lake. 
Over  Otter  Creek,  about  2  miles 

from  canyon  toward  lake. 
Over  small  cr(>ek  and  ravine 

at  f>rk  of  roatl  to  NorriHand 

lak(\  :ibout  1  mile  from  can- 
yon Hot<>il. 
<  vcr    small    creek,    atnmt   1) 

ni;leH  fr<»m  Canyon  Hotel  on 

new  road  bv  ri>|)er  FallH. 
(UerCryKtal  VallM.a1>out  |nule 

fnuu  Canyon  Hotel. 
Over  Gibbon    Itiver,   about  i 

mileabove  Virginm  Cascade. 
Over   (iiblton   Kiver,   al>out  i 

mile    from    Norris     toward 

canyon. 
Over 'outlet  of  Bridge  Creek. 

about  10|  mile.H  fnmi  West 

Tliuuib  toward  Lako  Hotel. 


Length.  Width. 


Feet. 
16 


16 
16 
64 

80 

16 

:{2 

112 


Character. 


Ft.   in. 
14    4 


14  4 

14  4 

14  4 

14  4 

14  4 

14  4 

14  4 


113  i     14    4 
96       14    4 


16 

77 
16 
20 

16 


14  4 

14  4 

14  4 

14  4 

14  4 


I 


Condition. 


Log 

One  span;  bawed  timber 

do 

Trestle :  sawed  timber. . 


Trestle;    Iiewed   timbec.  ox* 
cept  floor. 


One  biian ;  sawed  timber 


Two  simn. 
Trestle  ... 


Low  trestle. 


Trestle,  about  40  feet  high . . .    Good. 


Good;     needs  hand 
rails;  built  1801.  . 


Good;  bnUtlSBl. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 


One spaa 

Queen  truiw,  45  feet 

Onospan;  logabntmeula 
do. 


One  span ;  Miwed  timber  abut- 
ments. 


I 


Good:    neeOa  hnad 
ralUi;  bftUt  ISM. 

Good. 

Do. 

Fair. 

Good. 


Ill  (oiiucctioii  with  tlieso  bridges  I  will  stato  that  there  are  a  great  namberof 
onlvortH,  from  2  to  G  feet  in  lengtii,  that  do  not  appear  ia  my  report,  aa  yon  had 
in.stnirted  iiio  to  roport  on  bridges.  I  made  do  note  of  these  cnlrerts  in  regard  to 
location.  There  aru  but  »  few  wbieh  need  repairinf;,  and  I  am  having  that  aon6  aa 
fust  us  wo  can  get  to  them.  I  would  have  reported  on  these  culverts  had  I  not  been 
puHlied  for  time,  but  if  you  wish  report  on  them  I  will  look  them  up. 
Respectfully  Kubmitted. 

Chas.  a.  Hunt, 

U,  8.  Oveneer. 
Maj.  W.  A.  .loxKs, 

Corps  of  EHfjiiucrHy  F,  S.  A.,  Si.  Paul,  Minn, 
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F  F  F  I. 

explorations  and  surveys  in  the  department  of  the  missourl 

axxial  ukpout  of  capt,  william  l,  marshall,  corps  of  exqh 
yeers.  for  the  fiscal  yeah  exding  juke  so,  1804. 

Engineer  Office, 

I  TeADQI  •  ARTERS  DEPARTMENT  OF  THE  MISSOURI, 

Chicago^  III.,  July  18^  1894. 

8iR :  L  have  the  lioiior  to  sabmit  the  following  report  as  engineer 
officer  of  tbis  department  for  the  year  ending  June  SO,  1894: 

Previous  to  August  20,  1893,  the  office  was  in  charge  of  First  Lieat. 
Cassius  B.  Gillette,  Cori)8  of  Engineers,  and  on  the  same  day  I  was 
as.si.jj|:iie(I  to  duty  iu  accordance  with  paragraph  8,  Special  Orders  'S6. 
KM),  (lilted  headquarters  of  the  Army,  A.  G.  O.,  Washington,  D.  0., 
August  10,  1893. 

No  field  work  has  been  done  during  the  year. 

The  office  force  has  consisted  of  one  general  service  derk,  Frederick 
A.  Petersen. 

The  office  work  has  consisted  in  the  preparation  of  maps,  tracings, 
re])ro(luctious,  etc.,  for  the  use  of  the  department  commander  and  other 
officers  connected  with  the  headquarters. 

During  the  year  there  have  been  prepared  14  original  drawings  and 
tracings,  issued  11  maps,  and  3  maps  mounted  and  corrected  to  data 

In  April  of  this  year  an  onler  was  issued  iYx>m  headquarters  of  the 
Army  to  have  contour  maps  made  of  the  i>osts  of  Forts  Leavenworth, 
]Mackinae,  Sill,  Supply,  and  Wayne,  under  the  direction  of  the  engi« 
iieer  officer  of  the  department.  In  a  letter  of  April  10, 1894,  to  the 
adjutant  general  at  these  headquarters,  I  recommended  that  the  follow* 
ing  officers  be  instructed  to  make  the  necessary  surveys  and  maps  under 
my  direction:  Second  Lieut.  James  A.  Byan,  Tentii  Gavalry,  for  Fort 
Leaveinvorth ;  First  Lieut.  Woodbridge  Geary,  Nineteenth  Infantry,  for 
Fort  ]\rackiiiac;  Second  Lieut.  John  H.  Parker,  Thirteenth  Infantry,  for 
Fort  Sill;  Second  Lieut.  H.  L.  Threlkeld, Thirteenth  Infantry, for  Fort 
Supply;  and  Second  Lieut.  Truman  O.  Muri)hy,  Nineteenth  lufkntry, 
for  Fort  Wayne. 

First  Lieut.  W.  (ieary,  Nineteenth  Infantry,  and  Second  Lieut.  T,  O* 
Muri)liy,  Nineteenth  Infantry,  have  reported  to  me,  and  I  have  furnished 
them  with  the  necessary  instruments  and  instructions  for  doing  the  field 
work  at  their  respective  i)osts. 
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Second  liieut.  John  H.  Parker,  Thirteenth  Infantry,  having?  previonsly 
been  directed  by  the  commanding  officer  of  Fort  Sill  to  make  a  contour 
map  of  that  ])ost,  has  prepared  one  which  will  answer  the  purpose,  when 
some  corrections  of  the  contour  lines  have  been  made  in  the  western 
part  of  the  mai>. 

Second  Lieut.  F.  H.  Sargent,  Seventh  Infantry,  was  detailed  to  make 
the  map  of  Fort  Leavenworth,  and  reports  on  the  29th  ultimo  tliat  about 
hnlf  the  liehl  work  is  linished. 

Second  Lieut.  H.  L.  Threlkeld,  Thirteenth  Infantry,  reports  that  he 
finished  the  map  of  I*\)rt  Sui)i)ly  on  the  29th  ultimo.  On  the  2d  instant 
the  mai)  was  sent  to  the  chief  (juarter master  of  the  department,  from 
whose  office  it  was  forwarded  to  the  Quartermaster-Creneral  of  the  Army 
without  reaching  this  office  for  examination. 

Very  respectfully,  your  obedient  servant, 

W.  L.  ]\[arsiiall,, 
CaptaiHj  Corps  of  Etu/ineent^ 
Engineer  Officer  Department  of  the  Missonru 
Brig.  den.  Thomas  L.  Casey, 

Chief  of  JJngincers^  V,  8.  A, 


F  F  F    2. 

KXPLOKATIONS  AND  SUKVEVS  IN  THE  DEPARTMENl   OF  THE  COI.rMBL\. 

Ricroirr  OF  maj.  tully  yrcuKA,  fifth  r sited  states  A/:TiLLEin\ 

FOIi  THE  FISCAL    YEAR  EM)fX(i  JFXE  r>0,  IH'M, 

Engineer  Offk^e, 
IlEAJ)(,>i'ARTEiis  Department  of  the  Colvmbia, 

Yaneoucer  Barracl'Sj  Wash. ^  July  1^^1894. 

Sir:  1  have  tlie  lionor  to  subn)it  the  following  report  of  operations 
of  tli(»  engineer  office,  IIead<inarters  Department  of  the  Columbia,  for 
the  fiscal  year  ending  »Iune  30,  1S94. 

I'lELD    WOKK. 

Survey  and  levels  ior  a  system  of  sewers  for  the  sanitary  drainage 
of  the  officers'  (piarters  at  the  Vancouver  barracks  supply  depot. 

Survey  and  hovels  for  the  surface  drainage  of  the  low  ground  on  the 
sontlieast  i)oiti<)n  of  the  rauetmver  Harracks  Military  licservation 
subject  to  overflow  from  high  water  in  the  Columbia  River. 

Survey  an<l  levels  for  tlie  imi)rovement  of  the  grade  of  the  skirmish 
range  at  Vancouver  barracks  and  the  supervision  of  above  work  for 
c<)ini)]eti<)n  of  the  same. 

Survey  of  the  roads  used  by  the  public  through  and  adjacent  to  the 
Vancouver  Harracks  Military  Resi^rvation. 

At  Forts  Townsend,  Sherman,  Walhi  Walla,  and  Spokane  surveys 
an*  being  made  to  obtain  the  data  necessary  fiu'  the  preparation  of 
contour  maps  for  the  use  of  tln^  Quartermaster-General  of  the  Army. 

OFFICE    WORK. 

Th(i  olVure  work  has  consisted  in  the  preparation  of  maps,  plaus,  trac- 
ings, and  bhie  ]uiuts  for  the  use  of  the  stall'  officers  at  these  head- 
([uarters,  the  posts  in  the  department,  and  troops  in  the  tield;    the 


APPENDIX    F  F  F EXPLORATIONS    AND    SURVEYS.  3453 

revision  of  tlu^  department  map,  and  tbe  collection  of  information  in 
re;:ijjrd  to  the  Indian  and  military  reservations  in  the  department. 

(leneral  service  clerk  Charles  A.  Homan  was  sent  to  Olympia  and 
Seattle,  Wash.,  for  the  purpose  of  consulting  the  land  office  records 
there  and  to  determine  and  report  what  portions  of  each  of  the  military 
reservations  in  the  Puget  Sound  country  are  covered  by  adverse  title 
or  i)ossessi(m.  He  also  obtained  considerable  information  from  the 
otlico  of  the  suiveyor  general  at  Olympia  in  regard  to  the  progress 
of  recent  surveys  in  the  State  of  Washington. 

During  the  year  there  have  been  prepared  11  original  maps  and 
l)lans,  13  tracin«is,  35  solar  prints,  45  reservation  and  township  plats, 
412  nia])s  mounted  on  linen,  and  155  mai)s  of  the  department  issued. 

In  addition  tothe  above,  many  reports  on  different  subjects  have  been 
made  to  the  department  commander  and  other  miscellaneous  work 
done. 

Very  respectfully,  your  obedient  servant, 

TuLLY  McCrea, 
Major,  Fifth  Art  tiler  y.  Acting  Engineer  Officer. 

Brig.  (Jen.  Thomas  L.  Casey, 

Chii'f  of  Engineers  J  U.  8.  A, 


F  F  F  3. 

EXTLOKATIONS  AND   SURVEYS   IN   THE    DEPARTMENT   OF   CALIFORNU. 

A\Xl  AL   lilJ'OliT   OF   LIEVr.    CHARLES  (i.  LYMAS,  SECOND  CAVAZBY, 
A.  I).  ('.,  ron   THE  FISCAL   YEAR  ENDLSO  JUNE  30,  1894. 

Engineer  Office, 

llEAD(,>rARTEK«   DEPARTMENT   OF   CALIFORNIA, 

ISan  Francisco,  CaL,  July  26^  1894, 

Sui:  1  have  the  honor  U)  submit  herewith  the  following  report  of 
operations  for  the  fiscal  year  ending  June  30,  1894: 

Since  r(»n(lering  my  report  for  the  last  liscal  year  I  have  been  in  charge 
of  this  office,  and  C.  VVinstanley,  general-service  clerk,  has  been  contin- 
uously on  duty  as  tt>pogra])her  and  draftsman. 

The  olliee  work  has  involved  the  preparation  of  original  drawings; 
tracing  an<l  blue-i)rinting  of  maps,  etc.,  for  the  use  of  these  headquar- 
ters an<l  of  posts  in  the  (le[)artment;  the  distribution  of  maps,  and  the 
eaie  and  preservation  of  the  surveying  instruments  in  store. 

-Maps  hav(*  been  i>repared  and  mounted  to  supply  the  different  offices 
at  these  headquarters  and  at  the  depot  in  this  city. 

lnstrun»ents  have  been  furnished  to  the  diff'erent  posts,  to  troops  in 
the  lield,  and  to  the  quartermaster's  department  when  required. 

No  field  work  of  any  importance,  with  the  exception  of  the  survey  of 
a  road  on  tlie  Tresidio  Reservation  for  the  depot  quartermaster,  has 
been  (Mitered  into  during  the  year. 

A'ery  respectfully,  ycmr  obedient  servant, 

CiiAs.  G.  Lyman, 
Second  lAcui.,  Second  Cavalry,  A,  I),  6\,  in  Charge  of  Office. 

liri«;.  (ien.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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LA.^WS 


AFFRCTING 


THE  CORPS  OF  ENGINEERS,  UNITED  STATES  ARMY. 


FiFTY-TuiKD  C0NORR8S,  Second  Skssion,  188d-'94. 


PUBLIC  ACTS. 


CHAP.  12.— An  Act  To  amend  an  Act  of  Congress  ftpproved  May    JftniiAry  S^ 

twelfth,  eighteen  hundred  and  ninety,  granting  to  the  Aransas  Pass  ^^^' 

Harbor  Company  the  right  to  improve  Aransas  Pass. 

Be  it  enacted  by  the  Senate  atid  House  of  Representatives 
of  the  Vnited  States  of  America  in  Congress  assembledj  That^iJ^gJU*  ^"^ 
the  Araiissis  l^iss  Harbor  Company,  which  is  engaged  in    Time' for  oon. 
the  improvement  of  Aransas  Pass  under  the  provisions Jj^^^  ^•'^ 
contained  in  an  Act  of  Congress  entitled  ^'An  Act  for  the   voi.  2^  p.im.' 
imi)roveuent  of  Aransas  Pass,''  approved  May  twelfth, 
eighteen  hundred  and  ninety,  is  hereby  relieved  from  the 
conditions  of  said  Act  which  require  the  construction  of 
said  work  to  be  commenced  within  one  year  from  the 
date  of  its  api)roval  and  to  be  diligently  prosecuted  by  the 
expenditure  of  at  least  three  liundred  thousand  dollars  per 
annum  thereafter,  and  to  secure  a  navigable  depth  over 
the  outer  bar  of  tifteen  feet  of  water  within  three  years 
after  tlie  date  of  approval  of  said  Act,  and  of  twenty  feet 
within  live  years  from  said  date;  and  the  said  company 
is  hereby  authorized  to  continue  and  complete  its  work  of 
improvementasset  forth  in  said  Act:  Provided j  That  work    ^^^^^''^-^^^ 
shall  be  resumed  by  the  said  Aransas  Pass  Harbor  Com-,„5l?™^ 
pany  within  six  months  from  the  date  of  approval  of  this 
act,  and  shall  be  diligently  prosecuted  to  completion,  and 
Siiid  company  shall  secure  a  navigable  depth  over  the  outer 
bar  of  at  least  twenty  feet  of  water  within  two  years  from 
the  date  of  a]>proval  of  this  act.    And  in  the  event  of  said    BaToeatioa  «■ 
comi)any  failing  to  resume  said  work  within  the  said  six *^"^' 
months,  or  failing  to  diligently  prosecute  the  same,  or  to 
secure  a  navigable  depth  of  twenty  feet  of  water  over  the 
outer  bar  within  the  time  required  by  this  act,  then  Con- 
gress may  revoke  the  privileges  herein  granted  in  relation 
to  said  improvement. 

8ko.  2.  That  the  right  of  Congress  to  alter,  amend,  or    Anwnamdat, 
repeal  this  act  is  hereby  reserved.  ***** 

Approved,  January  22,  1804. 

3467 
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.luimary  L'2, 1S94.      CHAP.  15. — All  Act  To  authorize;  tbo  foiistruction  and  maintenance 
~  "of  a  (lam  or  flams  across  tlio  Kansas  River,  Avithiu  Shawnee  County, 
in  tlie  .State  of  Kansas. 

Be  It  auicted  by  the  /Senate  and  House  of  Representatives 
Kajis;m  iiivci.  of  the  United  IStatcs  of  America  iu  Conpress  assembled ^  That 
n Kn.'ori/i.i'* '^Tii  the  Chica<,^o-Topeka  Light,  Heat,  and  Power  Company,  a 
m,;i%m:m:   ^'""»  corporatloii  organized  under  the  hiws  of  the  State  of  Illi- 
nois, its  successors  and  assigns,  be,  and  they  are  hereby, 
authorized  and  empowered  to  construct  and  iiiaiutaiii  a 
dam  or  dams  across  the  Kansas  Kiver,  at  any  saitable 
place  or  places  within  the  county  of  Shawnee,  in  the  State 
/'/.,i. .. .         of  Kansas:  rrovidcd^  That  on  notice  by  the  Secretary  of 
It. in..v:ii.  tu.  War  that  said  dam  or  dams  are  material  obstruction»  to 
navigation,  said  dam  or  dams  shall  be  at  ouce  removed, 
or  suitable  lock  or  h)cks  provided  by  the  owner  or  owners 
thereof  at  his  or  their  expense,  so  as  not  to  interfere  with 
i,y''iorrK\^^  And  lyroridcd  further^  That  if  after  due  and 

War.  sullicient  notice  in  such  case  the  owner  or  owners  of  said 

(lam  or  dams  shall  neglect  or  iail  to  provide  suitable  loek 
or  locks,  or  otherwise  modify  or  remove  said  obstrnctionR, 
in  such  manner  as  the  Secretary  of  War  may  direct,  the 
said  Secretary  is  hereby  authorized  and  directed  to  cause 
suitable  lock  or  locks  to  be  provided,  or  said  obstructions 
to  be  removed  or  modified  at  the  exi)ense  of  the  United 
States,  and  to  institute  proceedings  against  the  person  or 
^^pl)ersons  or  corporation  owning  or  controlling  said  dam  or 
(xpi n^r.*'^^     ^   dams  for  the  recovery  of  the  expense  thereof  before  the 

circuit  court  of  the  United  States  in  and  for  the  district iu 
which  said  dam  or  dams  may  be  located. 
*  <i*\T.r.\rt" m"^      Sk(\  2.  That  the  dam  or  dams  herein  provided  for  shall 
( ..mi. .  i..n.  ^^^^  conimenied  within  one  year  from  the  date  of  approval 

of  this  act  and  completed  within  three  years, under  penalty 
of  the  forfeilure  of  the  franchise  herein  granted. 
Am.  iMim.nt.     gj^c.  3.  That  thc  right  to  alter,  amend,  or  repeal  this  Act 
is  hereby  cxprtvssly  reserved. 
Ai)pr()ve(l,  tlanuaiy  22,  181)4. 


««ti 


JuniKuy  J.'.  iMM.      CHAP.  18.— An  Act  To  amend  an  Artapnroved  Septonibcr  fourth, 

ei«;Iitoeii  Iniiidn'il  ami  ninety,  antliorizin^  too  New  Orleans,  Natcliez 
;iml  Fort  Srott  KailroadComiiany  to  construct  two  bridges  acroMiUoenf 
Kivcr,  in  houisiann. 

lU'  it  enacted  bjf  the  iScnate  and  Hotise  of  Reprcscntaiirts 

J  I  •"  "1    Jiivtr.  of  thc  United  iStaics  of  America  in  Congress  assembled^  That 

lim.  tori.ri.ii:  the  Act  a])|)rovcd  September  fourth,  eightetm  Imndredand 

'"-'^^'''•"^      ninety,  entitled  **An  Act  to  authorize  the  construction  of 

two  l)ri(lges  across  Boeuf  River,  Limisiaua,''  be,  and  is 
iKM'cby,  amended  so  that  the  time  within  which  the  actual 
const  ruction  of  said  bridges  may  be  commenceil  is  hereby 
extentled  for  the  period  of  one  year  firom  the  date  of  the 
ap]>rovaI  of  this  Act. 

Ap])rov<Ml,  January  22,  ISIU. 


Vol.  "jij.  p.  iL':;. 
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CHAP.  19.— An  Act  To  authorize  the  Chattanooga  Western  Railway  Jmoair  87, 18M. 
Coiupany  to  construct  a  bridge  across  the  Tennessee  River  near  Chat- 

tanooga. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  Ths^t  Chattanooga 
the  Chattanooga  Western  Railway  Company,  a  corporation  w ay*^\>mp«ny 
created  and  organized  nnder  the  laws  of  the  State  of  Ten-n>*y'»"id«o^ 
nessee,  be,  and  is  hereby,  anthorized  to  construct  and  main-  Chattanooga, 
tain  a  bridge,  and  approaches  thereto,  over  the  Tennessee  ^•^"• 
Biver,  at  or  near  the  city  of  Chattanooga,  in  the  connty  of 
Hamilton,  State  of  Tennessee,  which  shall  be  so  constrncted 
as  to  provide  for  the  passage  of  railway  ti*ains,  locomo- 
tives, passenger  and  freight  cars  on,  over,  and  across  the  luuwiiy  bridge, 
same.    And  the  right  is  also  hereby  given  to  the  said 
county  of  Hamilton  to  erect,  or  cause  to  be  erected,  on, 
over,  and  above  said  railway  bridge,  nsing  the  latter  as  its 
substructure,  a  public  bridge  to  be  used  for  the  passage  of 
street  cars,  wagons,  and  vehicles  of  all  kinds,  and  for  ani- buihfwMco "and 
mals  and  foot  passengers.  ^^^  bridge. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subjeot    L*wfui  struck 
to  its  limitations  shall  be  a  lawful  structure,  and  shall  be^te?"     '*^* 
recognized  and  known  as  a  post  route,  and  shall  ei\joy  the 
rights  and  privileges  of  other  post-roads  in  the  United 
States.    That  no  higher  charge  shall  be  made  for  the   charges, 
transmission  over  the  same  of  the  mail,  troops,  and  muni- 
tions of  war  of  the  United  States,  or  for  through  railway 
passengers  or  freight  passing  over  said  bridge,  than  the     ■ 
rate  per  mile  for  their  transmission  over  the  railroads 
leading  to  said  bridge,  and  equal  privileges  in  the  use  of 
i^iud  bridge  shall  be  granted  to  all  telegraph  and  telephone 
companies,  and  the  United  States  shsSl  have  the  right  of 
way  across  said  bridge  for  postal-telegraph  purposes;  that   Poatai  teie- 
the  said  bridge  shall  be  constructed  cither  by  draw,  span,  *™^^* 
or  otherwise,  so  that  a  free  and  unobstructed  passageway    5^S^^*^ 
may  be  secured  to  all  water  craft  navigating  said  river  at  ""'^  «««»• 
the  point  aforesaid:  Providedj  That  if  said  bridge  author-    Pntiso, 
ized  to  be  constructed  under  this  act  shall  be  constructed    q^j„  ,|^^ 
as  a  drawbridge  the  draw  shall  be  opened  promptly  upon    ^*"  s^nw. 
reasonable  signals  for  the  passage  of  boats  or  vessels;  and 
whatever  kind  of  bridge  is  constructed  said  corporation 
shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise, 
such  lights  or  other  signals  on  said  bridge  as  the  Light-    u^'h:»,cto. 
House  Board  shall  prescribe. 

Seo.  3.  That  all  railroad  companies  desiring  the  usp  of  ^^n,^  *^** 
said  bridge  shall  have,  and  be  entitled  to,  equal  rights 
and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  such 
basis  or  arrangement  as  maybe  agreed  upon  by  and  between 
such  companies  and  the  CliatUinooga  Western  Railway 
Company;  and  in  case  the  owner  or  owners  of  said  bridge,  Di«is««n«»ta. 
and  the  several  railroad  companies,  or  any  one  of  them, 
desiring  such  use,  shall  fail  to  agree  upon  the  sum  or  sums 
to  be  paid,  and  u]>on  rules  and  conditions  to  which  each 
shall  conform  in  using  said  bridge,  all  matters  at  issue 
between  them  shall  be  decided  by  the  Secretary  of  War 
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iwi8i<.iii|vSet  i^pon  the  hearing  of  the  allegations  and  proofs  of  the 
l)arties. 

s.rn>tnr>  <»f  six'.  4.  That  Hiiy  bri<lge  authorized  to  be  oonstracted 
piaus^I-t  r!^'*"*^*^  nn(h»r  this  act  shall  be  built  and  located  under  and  subject 

to  such  regulations  for  the  security  of  uavigatioii  of  said 
ri\  cr  as  the  Secretary  of  War  shall  prescribe.  And  to 
secure  that  object  the  said  compauy  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridge,  and  u  map 
of  the  location,  giving,  for  the  sx)ace  of  one  mile  below  and 
one  mi  hi  above  the  proposed  location,  the  toi>ography  of 
the  banks  of  the  river,  the  shore  lines  i«t  high  and  low 
water,  the  direction  and  strength  of  the  current  at  all 
stages,  and  the  soundings,  accurately  showing  the  bed  of 
the  stream,  the  location  of  any  other  bridge  or  bridges, 
an<l  shall  furnish  such  other  information  as  may  be  reqaired 
for  a  full  and  satisfactory  understanding  of  the  subject, 
an<l  until  the  said  plan  and  location  of  the  bridge  are 
a[)i)n)ve(l  by  the  Secretary  of  War,  the  bridge  shall  not 

(jiniii«eH.  |j^,  built;  and  should  any  change  be  made  in  the  plan  of 
said  bridge  during  the  progress  of  construction,  so  as  to 
prevent  or  remove  all  substantial  obstruction  to  the  navi- 
gation of  said  river,  such  change  shall  be  subject  to  the 

j.iti-j.tiou.  approval  of  the  Secretary  of  War;  and  if  any  litigation 
shall  be  had  in  regard  to  the  location  or  construction  of 
said  bridge,  the  same  shall  be  in  the  circuit  court  (»f  the 
United  States  in  whose  territorial  jurisdiction  said  bridge, 
or  any  part  thereof,  is  locate^l. 

AiiMiMiiiMiit.     Skc.  .").  That  the  right  to  alter,  amend,  or  I'cpeal  this 


I'tr. 


act  is  luTehy  expressly  reserved;  an<l  any  alterations  or 
cliiin^es  that  may  be  reciuired  by  Congress  in  the  bndge 
const  met  (<1  under  this  act,  or  its  entire  removal,  shall  l)e 
m:i<le  bv  the  toriioiation  owning  or  controlling  the  same, 
ami loiniii. tinn.  atitsowu  cxpeuse.     rurthermore,  it  the  construction  of 

said  bridge  shall  not  be  commenced  within  one  and  eom- 
l)h»te(l  within  three  years  after  the  passage  of  this  act,  all 
l)rivih»ges  conferred  hereby  and  this  act  shall  become  null 
and  void. 

Approved,  January  27,  1894. 


,i:iiiu:tr\  JT.  l^!M.      CHAP.  22.— All  A('t  To  iiiiMMul  Brctioii  thirt.v-seven  hundred  Aiid 

iiiiH'  (>r  \ho  IfrvisiMl  Statutes,  relating  to  contracts  for  HUppHea  in  the 

J>(-]>:irtiiiriit.s  at  Wasliiiif^tou. 

7>V*  it  cnactrd  hif  the  Senate  and  House  of  RepresentatireMoJ 
v.tl'r\u!lZ  llZthc  rnitcd  States  of  Amenea  in  Congress  asaemblefl.  That 
i)a.tin.iits.  seetion  tliirty -seven  hundred  and  nine  of  the  Kevised 
'  ^  '^^     '"    Statutes  is  aniendeil  by  adding  thereto  the  following: 

\nd  tlie  advertisement  for  such  ]>roposals  shall  be  made 


A  (1  V  '■  r  t  i  .^  I 


lu.Il.MinMnlVtoby  all  the  Executive  Departments,  including  the  Deimrtr 
I..'  on  th.'  I'anH'im^iit  of  Labor,  the  IJnited  States  Fish  Gommission,  the 

Interstate  (/(unmerce  Coniniission,  the  Smithsonian  Insti- 
tution, the  (iovernment  Trinting  Office,  the  govemmeat 
of  the  District  of  Columbia^  and  the  superintendent  of  the 
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State,  War,  ami  Navy  building,  except  for  paper  and  mate- 
rials for  use  of  the  (ioverumeut  Printing  Office,  and  mate- 
rials used  in  the  work  of  the  Bureau  of  Engraving  and 
rrintinj*,  which  shall  continue  to  ba  advertised  for  and    Time  for  ©pen. 
purchased  as  now  provided  by  law,  on  the  same  days  and<ng  Wd*  to  be 
shall  each  designate  two  o'clock  post  meridian  of  such**^"™** 
days  lor  the  opening  of  all  such  proi)osals in  each  Depart- 
ment and   other  Government  jestablishment   in  the  city 
of  Washington;  and  the  Secretiiry  of  the  Treasury  shall 
designate  the  day  or  days  in  each  year  for  the  opening  of 
such  proposals  and  give  due  notice  thereof  to  the  other 
])e])artnients  and  Government  establishments.    Such  pro- 
posals shall  be  opened  in  the  usual  way  and  schedules 
thereof  duly  prepared  and,  together  with  the  statement  of 
the  ])rop<)sed  action  of  each  Department  and  Government 
establishment  thereon,  shall  be  submitted  to  a  board,  con-    submission  to 
sisting  of  one  of  the  Assistant  Secretaries  of  the  Treasury  ^"**»' *pp^ 
and  Interior  Departments  and  one  of  the  Assistant  Post- 
nmsters-General,  who  shall  be  designated  by  the  heads  of 
said  Departments  and  the  Postmaster-General  respectively, 
at  a  meeting  to  be  called  by  the  official  of  the  Treasury 
De])artnient,  who  shall  be  chairman  thereof,  and  said 
board  shall  carefully  examine  and  compare  all  the  pro- 
])osals  so  submitted   and  recommend  the  acceptance  or 
rejection  of  any  or  all  of  said  proposals.    And  if  any  or 
all  of  such  proposals  shall  be  rejected,  advertisements  for  menTofrnisoM 
proiM)sals  shall  again  be  invited  and  proceeded  with  in  the^*^- 
same  manner. 

Approved,  January  27,  1804. 


CHAP.  24. — An  Act  Antliorizing  the  Golf^  Beanmont  and  Kansas  I'^bnuury  2, 18M. 
City  Kailway  Company  to  bridge  the  Neohes  and  Sabine  rivers  in  the  ■• 

StutcH  of  Texas  una  Louisiana. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  /Statett  of  America  in  Congress  assembled^  T'^^^aS^if^^^K"* 
tlie  Gulf,  Beaumont  and  Kansas  City  Railway  Company,  BftUvn^Toom^ 
its  successors  or  assigns,  be,  and  is  hereby,  authorized  to  5jwyn*;j^hridgs 
construct  and  maintain  a  railway  bridge,  and  approaches  Tex.,  and  siOiIm 
thereto,  over  and  across  Neches  Eiver,in  Texas;  and  also£iy-*''  ^•*'  •^ 
a  railway  bridge,  and  approaches  thereto,  over  and  across 
Sabine  Ikiver,  in  Texas  and  Louisiana,  at  such  x>oint8  as 
may  be  selected  bysaid  railwaycompany  subject  to  approval 
by  tlio  Secretary  of  War  for  crossing  said  rivers  with  its  rail- 
road line.    Said  bridges  shall  be  constructed  to  provide  for    R  •  *  ^^•Ij 
the  i)assage  of  railway  trains  and,  if  the  Secretary  of  War  S8^.*  *"* 
sliall  at  any  time  so  determine,  may  be  used  for  the  pas- 
sage of  wagons  and  vehicles  of  all  kinds,  for  the  transit 
oi  animals,  for  foot  passengers,  for  such  reasonable  rates 
ol  toll  as  may  be  approved  from  time  to  time  by  the  Secre-    ^*>^- 
tary  of  War.    That  if  the  said  bridges,  or  either  of  them, 
over  the  said  rivers  shall  be  made  with  unbroken  and  con- 
tinuous spans,  there  shall  be  at  least  one  span  of  a  height 
of  not  less  than  eighty  feet  above  low  water  as  understood 


s*>:-n< 
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at  the  point  of  location,  measured  to  the  lowest  part  of  the 
snperstrnc'tv.reof  said  bridge;  and  said  span  shall  have  a 
clear  opening  of  at  le^st  two  hundred  feet  between  the 
piers,  measured  at  right  angles  to  the  current,  and  shall  be 
over  the  main  channel  of  the  river,  and  the  bridge  or  bridges 
shall  be  at  right  angles  to  and  the  piers  parallel  with  the 
current  of  the  river.  And  if  the  bridges,  or  either  of  them 
ij^nv  Qy^j^  ^]j^  j^j^l^^j  rivers  shall  b©  constructed  as  draw  or  pivot 

bridges  the  draw  span  shall  be  over  the  main  channel  of 
the  river  at  accessible  navigable  points,  and  the  oijeningA 
on  each  side  of  the  pivot  pier  shall  not  be  less  than  one 
hundred  feet  in  the  clear  unless  otherwise  expressly  direetetl 
by  the  Secretary  of  War,  and  if  so  directed  shall  beacconl- 
ing  to  such  directions ;  and  the  said  opening  shall  bo  ncces 

jr  <  i ;;  1. 1  i>f  sible  at  all  stages  of  water,  and  the  spans  shall  not  be  la^s 
than  ten  feet  above  extreme  high  water,  as  nuderstood  at 
the  point  of  location,  to  the  lowest  part  of  the  superstmc- 
tmc  of  the  bridge,  and  the  piers  and  draw  rests  shall  be 
parallel  with  and  the  bridge  or  bridges  at  right  angles  to 
tlie  current  of  the  river  or  rivers;  and  no  riprap  or  other 
outside  x)rotection  for  imperfect  foundations  shall  bo  i>eriiiit 
ted  to  approach  nearer  than  four  feet  to  the  surface  of  the 
water  at  its  extreme  low  sta»ge,  or  otherwise  to  encroach 
upon  the  channel  ways  provided  for  in  this  act;  and  all 

One  iiiii- draw.  jjn(i  (,r^f.\i  of  g^id  draws  shall  be  opened  promptly,  upon 

reasonable  signal,  for  the  passing  of  boats;  and  said  eom- 
pany  shall  maintain  at  its  own  expense  m)m  snnset  till 

Li-ius.ou.  sunrise,  such  lights  or  other  signals  on  said  bridges  as  the 
Liglit-IJouse  Board  may  prescribe. 

L,  t:  1  sinirt      Skc.  2.  That  any  bridge  built  under  this  act  and  subject 

,'..,. I  "'^  ^'"'*^  to  its  limitations  sliall  be  a  lawful  structure,  and  shall  he 
roco<rnized  and  known  as  a  post  route,  upon  which  also  no 
higher  charge  shall  be  nuide  for  the  transmission  over  the 
same  of  Ihe  mails,  the  troops,  and  the  munitions  of  war  of 
the  United  States  than  the  rate  per  mile  paid  for  thetraus- 
porlation  over  the  railroad  or  public  highways  leading  to 
the  said  bridge;  and  it  shall  enjoy  the  rights  and  privileges 
of  other  i)ost  roads  in  the  United  States. 

in    navi;ia      Sec.  3.  That  uo  bridgc  shall  be  erected  or  maintained 


!i>l"  !  ( 


tl«»Il 


under  the  authority  of  this  Act  which  shall  at  any  time  sub- 
stantially or  materially  obstruct  the  free  navigation  of 
said  livers,  and  if  any  bridge  erected  under  such  authority 
shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such 

cwiD-.s.  navigation  he  is  hereby  authorized  to  cause  such  changeor 
alteration  of  said  bridge  or  bridges  to  be  made  as  will  eSec^ 
iially  obviate  such  obstruction ;  and  all  such  alterations  shall 
1)(^  made  and  all  such  obstructions  be  removed  at  the  expense 
of  the  owner  or  owners  of  s.aid  bridge.    And  in  caseof  any 

Li:i.:i;:un.  litigutiou  urisiug  froni  any  obstruction  or  alleged  obstmc- 
tion  to  thofree  navigation  of  said  river,  caused  or  alleged  to 
be  caused  by  said  bridge,  the  case  may  be  brought  in  th6 
district  court  of  the  United  States  for  the  eastern  district 
of  Texas,  in  whose  jurisdiction  any  iK)rtion  of  said  obstrac- 

//./  o.  tion  or  bridge  may  be  located:  Provided,  That  nothing  in 

this  A(*t  shall  be  so  construed  as  to  repeal  or  modify  any  of 

,,,,^'j/,;;|*,',-,i  ''''"*  the  provisions  of  law  now  existing  in  reference  to.thepro- 


• 
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tection  of  the  na vigatiou  of  rivers  or  to  exempt  said  bridges 
from  the  o])e:atiou  of  the  same. 

Sec.  4.  That  all  railway  comi>ai]ies  desiring  the  use  of  coStliSfeli!*^'^"^ 
said  bridges,  or  either  of  them,  shall  have  and  be  entitled 
to  equal  rights  and  privileges  relative  to  the  i>as8age  of 
railway  trains  over  the  same,  and  over  •  the  approaches 
thereto,  upon  payment  of  a  reasonable  oomjiensation  for 
such  use. 

Sec.  5.  That  the  bridges  authorized  to  be  constructed  ww^'^ip^ve 
under  this  Act  shall  be  built  and  located  under  tfnd  subject  plans.  •««. 
to  such  regulations  for  the  security  of  navigation  of  said 
rivers  as  the  Secretary  of  War  shall  prescribe:  and  to 
secure  that  object  said  company  or  corporation  shall  submit 
to  the  Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawing  of  said  bridge,  and  each  of  them,  and  a 
map  of  the  location,  giving  for  the  space  of  one  mile  above 
and  one  mile  below  the  proposed  location  the  topography 
of  the  banks  of  the  river,  the  shore  lines  at  high  and  low 
water,  the  direction  and  strength  of  the  currents  at  all 
stages,  and  the  soundings,  accurately  showing  the  bed  of 
the  stream,  the  location  of  any  other  bridge  or  bridges, 
and  shall  furnish  such  otber  information  as  may  be  requked 
for  a  full  and  satisfactory  understanding  of  the  subject; 
and  until  the  said  plan  and  location  of  the  bridge  or  bridges 
are  approved  by  the  Secretary  of  War  the  bridge  or  bridges 
shall  not  be  commenced  or  built;  and  should  any  change  be  chaagM. 
made  in  the  plan  of  said  bridges,  or  either  of  them,  during 
the  progress  of  construction,  such  change  shall  be  subject  to 
the  approval  of  the  Secretary  of  War.  And  the  said  s^c- 
ture  shall  be  changed  at  the  cost  and  expense  of  the  owners 
thereof  from  time  to  time,  as  the  Secretary  of  War  may 
direct,  so  as  to  preserve  the  free  and  convenient  navigation 
of  said  rivers,  and  the  authority  to  erect  and  continue 
any  and  all  of  said  bridges  shall  be  subject  to  revocation 
by  the  Secretary  of  War  whenever  the  public  good,  in  his 
Judgment,  so  requires. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  Act^"*^*"*"** 
is  hereby  expressly  reserved.        * 

Sec.  7.  That  this  Act  shall  be  null  and  void  if  actual  con-    c om  m  e  u  c «>. 
struction  of  the  bridge  or  bridges  herein  authorized  beJSSiaB!^  *'*^* 
not  commenced  within  one  year  and  completed  within  three 
years  from  the  approval  of  this  act. 

Approved,  February  2, 1894. 


CHAP.  30.— An  Act  Granting  to  the  Des  Moines  Rapids  Power  Com-    February    24. 

pany  the  right  to  erect,  construct,  operate^  and  maintain  a  ivingdam,  ?^ 

<ana],  and  power  station  in  tho  Mississippi  Biver  in  Hancock  County, 

Illinois. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled.  That^^fJl  p«1?«! 
the  assent  of  Congress  is  hereby  given  to  the  Des  Moines cwmwmy   ma.y 
Kapids  Power  Company,  a  corporation  created  and  organ-  MiB^asfioi'i  Kiv' 
ized  under  the  laws  of  the  State  of  Illinois,  its  successors  er,  lu. 
and  assigns,  to  erect,  construct,  operate,  and  maintain  a 
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('■mill  iiloti^  the  east  bank  of  tlie  Mississippi  Biver,  between 
JSauvoo  and  Haiiiilton,  in  Hancock  County,  in  the  State 
of  Jllinois,  to  erect,  construct,  operate,  and  maintain  a 
power  station  thereon,  and  to  project,  ere<!t,  construct,  oper- 
ate, and  maintain  a  wing  dam  five  hundred  feet  into  the 
river  from  the  head  of  said  canal,  and  to  make  such  other 
im])rovements  as  may  be  necessary  within  said  limit  for  the 
development  of  water  i)ower  and  the  generation,  use,  and 
transmission  therefrom  of  electric  energy  and  power  at,  in, 
and  u])on  tlie  Des  Moines  Ra])ids  of  the  Mississipin  River: 
Provisog.        Provided,  That  the  constructions  hereby  authorized  do  not 

obstructed.        HI  any  way  interfere  with  the  existing  low-water  channel 

over  the  J)es  Moines  Rapids,  or  with  any  interests  of  uavi- 
seontary    ofgatloii:   Alt d  provided  further.  That  until  the  plans  and 

piaurt,  ac!^*^'^'*'*'  locations  of  the  works  herein  authorized,  so  far  as  they  affect 

the  interests  of  navigation,  have  been  approved  by  the  Sec- 
notary  of  War  the  canal  shall  not  be  commenced  or  bailt. 
(N)iiiinoiir.t'.     Bec.  2.  That  this  act  shall  be  null  and  void  if  actual  con- 

pMinn!  "*^  *'""'  st  ruction  of  the  works  herein  authorized  be  not  commenced 

within  two  years  and  completed  within  four  years  from  the 
date  hereof. 
Amemimeut,        8i:o.  'X  That  the  right  to  alter,  amend,  or  repeal  this  act 
is  hereby  expressly  reserved. 

Approved,  February  24,  1894. 


Msu*  h  lUHJM.        CHAP.  33.— An  Act  To  authorize  the  construction  of  a  bridge  over 
tho  Arkansas  Kivor  at  or  near  Van  Huren,  ArkauHas. 

Ik'  it  enacicd  hy  the  Senate  and  House  of  Reprenenfatives  of 
v,uMj.m?n  K^'ib^  ('>*//fv/  IStdtes  of  Aimrica  in  Congress  assembled^  That 
^/'•^ ,  |>"P-i".vthe  Fort  Smith  and  Van  JJuren  Kaiiway  Coinpatiy,  a  cor- 
ka'iUsTfvrr'^art  i>oi'ati(>n  oigaiiizod  and  existinpf  under  the  laws  of  the  State 
^"" ''"'^"^'•^  of  Arkansas  and  being  empowered  by  the  terms  of  its 

charter  to  construct  its  railway  from  a  point  on  the  north- 
ern limits  of  the  city  of  Fort  Smith,  Arkansas,  to  Van 
l>uren,  Arkansas,  the  ecJnstruction  and  0])eration  of  said 
line  of  vail  way  involving  the  construction  of  a  bridgeacross 
the  Arkansas  IJiver  at  a  imint  at  or  near  the  city  of  Van 
lUiren,  be,  and  the  s<aid  Fort  Smith  and  Van  Bnreu  Kail- 
way  Company,  its  successors  and  assigns,  are  hereby, 
anthorized  and  emi)owercd  to  construct  said  bridge  across 
U:.iiwa.\    f^nir  said  river,  and  to  maintain  and  operate  the  same  as  a 

<)  II,    ii  n  u    fi)  o  t        .,  1  ■■      .  1*  ^ 

i.ri.ij:,  railway,  passenger,  and  wagon  bridge. 

Sim  rotary  ..I     ^^.(^  2.  That  ail v  biidgc  authorized  to  be  constmeted 

N\iir   to  approve  ,  ,.        ..  i,i  ^  .      t  i'-li-ji 

plans,  «t.'.         under  this  Act,  whether  c<mstructed  as  a  high  bridge  or 

a  drawbridge,  shall  be  built  and  located  under  and  sub- 
ject  to  such  regulations  f(n*  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to 
siMiue  that  object  said  company  or  corporation  shall  sub- 
mit to  the  Secretary  ot*  War  a  design  and  drawing  of  said 
bridge  to  be  erected  for  his  examination  and  a])proval, and 
a  map  of  its  location,  and  shall  furnish  such  other  informa- 
tion as  may  be  required  for  a  full  and  satisfactory  under- 
standing of  the  subject;  and  until  said  plan  and  location 
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of  said  bridge  are  approved  by  the   Secretary  of  War 
said  bridge  shall  not  be  commenced  or  built;  and  should 
any  change  be  made  in  tbeplan  of  any  bridge  authorissed    ciuHifCM. 
to  be  constructed  by  this  Act  during  the  progress  of  the 
uork  of  construction,  such  change  shall  be  subject  to  the 
approval  of  the  Secretary  of  War:  Provided^  That  if  the    ^'»''»»**»- 
bridge  herein  authorized  be  built  as    a  drawbridge,  the   ^^"''• 
draw  shall  be  opened  promptly  upon  reasonable  signal  for 
the  passage  of  boats;  and  whatever  kind  of  bridge  is 
built,  the  said  company  shall  maintain  thereon,  from  sun- 
set to  sunrise,  such  lights  or  other  signals  as  the  Light-    Light*, ete. 
House  Board  shall  prescribe.    That  all  railway   ^ompa- ^^^J^^y^^^j^** 
nics  desiring  to  use  said  bridge  shall  have  and  be  entitled  niM.^^  ««ip«r 
to  e<|ual  rights  and  privileges  in  the  passage  of  the  same* 
and  in  the  use  of  the  machinery  and  fixtures  thereof,  ana 
of  all  approaches  thereto,  under  and  upon  such  terms  and    tmb». 
conditions  as  shall  be  i>rescribed  by  the  Secretary  of  War 
upon  hearing  the  allegations  and  proofs  of  the  parties,  in 
case  they  shall  not  agree. 

Sec.  3.  That  any  bridge  built  under  this  Act  and  subject  ^J^'^/*^ 
to  its  limitations  shall  be  a  lawful  structure  and  shall  benrat*- 
recognized  and  known  as  a  post  route,  u|K>n  which  no 
h  i  gh  er  eh  arge  sh  all  be  made  for  transmission  over  the  same  of 
the  mails,  the  troops,  and  the  munitionsof  war  of  the  United 
States  than  the  rate  per  inilepaidfor  the  transportation  over 
the  railroad  or  public  highways  leading  to  the  said  bridge: 
and  it  shall  enjoy  the  rights  and  nrivileges  of  other  post 
roads  of  the  United  States. 

Sec.  4.  That  the  rates  of  toll  which  shall  be  charged  for  ^"^*^ 
vehicles  and  foot  passengers  over  said  bridge  shall  be  the  - 
same  as  those  now  established  for  like  service  by  the  laws 
of  Arkansiis  as  expressed  in  section  five  thousand  five  hun- 
dre<l  and  forty-six  of  Mansfield's  Digest  thereof,  eighteen 
hundred  and  eighty-four,  page  ten  hundred  and  sixty- 
eight. 

Sec\  5.  That  the  right  to  alter,  amend,  or  rei)eal  this  Act,  et^"*^"*"** 
or  any  part  thereof,  whenever  Congress  shall  consider  it 
necessary  for  the  public  interest,  is  hereby  expressly 
reserved,  and  any  expenditure  required  by  reason  of  such 
legislation  by  Congress  shall  be  made  by  the  owners  of 
said  bridge  or  the  corporation  or  parties  controlling  and 
using  the  same,  without  cost  or  damage  to.  the  United 
States.  • 

Sec.  0.  That  this  act  shall  be  null  and  void  if  actual  con-  ^^J^^^ 
strnetion  of  the  bridge  herein  authorized  be  not  commenced  pietioB. 
within  one  year  and  completed  within  three  years  from  the 
date  of  approval  of  this  Act. 

Approved,  March  9,  1894. 
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Maniir.Mri'4  CHAP.  37.— All  Act  Making?  appropriatious  to  supply  farther 
urtfunt  (lefieiciicies  in  the  appro]>riatiuiiH  for  the  t'meal  year  ending  Jnue 
tiiirtic^tli,  ei^litoi'U  hundred  and  uincty-fonr.  and  for  x>rior  years,  and 
for  other  jiurposes. 

Tic  it  enacieU  by  the  Senate  and  House  of  Eepresentatiren 
vrp'ut  ihwci  of  the  United  States  of  America  in  Congress  assembiedj  Tbat 
pHutTon".'*^*'^*'  tlio  following:  sums  be,  and  the  same  are  bereby,  appropri- 
ated, out  of  any  money  in  the  Treasury  not  otherwise 
appropriated,  to  supply  deficiencies  in  the  appropriations 
for  the  fiscal  year  eighteen  hundred  and  niuety-lbur,  and 
for  other  objects  hereinafter  stated,  namely: 


\> ;..    iMmri  AVAR  DEPARTMENT. 

nii'iit. 

K.  i.airs.    » 1  d     For  rcpairs  to  the  old  Ford's  Theater  buUding,  in  accord- 

*'*"*'"  ^^'^^^''^^^ance  with  the  recommendations  of  the  board  of  engineer 

ofliccrs  submitted  to  Congress  in  House  Executive  i>ocu- 

mvut  Numbered  Sixty-one  of  this  session,  eleven  thousand 

nine  hundred  and  fifty-eight  dollars. 

Approved,  :Marc]i  12,  1804. 


M.iriii  u.  1894.  CHAP.  41. — An  Act  To  amend  "An  Act  anthorizing  the  constmc- 
tion  of  a  bridge  across  the  East  J^iver,  between  tlio  city  of  New  York 
and    Lontr   Island,''  ap])roved   March    third,  eighteen  hundred  and 

eijrlitv-sevcu. 


•r«* 


Uc  it  enacted  hy  the  Senate  and  Hovse  of  Representatires 
w.i^\  jii  v«  r,  ^^j-fj^^.  United  Sfates  of  America  in  Congress  assemble  j  That 

'1 J ;>^'i» /  'j^^section  three  of  an  Act  entitled  "An  Act  authorizing  the 

nVi'urni!"'^'^   '®  coustruct lou  of  a  l)ridge  across  the  East  Kiver,  between 

tlie  city  of  New  York  and  Long  Island,"  approved  March 

vni.24,i).4Go.  third,  eighteen  hundred  and  eighty-seven,  is  hereby 
amended  so  as  to  read  as  follows: 

(nnsini(ii(,n.  Se(\  3.  That  suoh  bridgo  shall  be  constrncted  at  right 
angles  with  the  clianiiels  of  said  river,  the  piers  or  abat- 
ments  to  be  constrncted  on  the  Lind  side  of  the  harbor  or 

II.  i-iit.  pierhead  lines  established  by  law.    The  lowest  part  of  the 

superstructure  of  such  bridge,  over  the  entire  width  of 
waterways,  shall  not  b^less  than  one  hundred  and  thirty- 
live  feet  above  mean  high  water  of  spring  tides. 

A[)pr()ve(l,  ^lareli  14,  1894. 


Miir.  hjt.  isiu.  CHAP.  45.— An  Act  To  amend  an  Act  entitled  "  An  Act  aathorixing 
th<'  const  riK'tion  of  a  high  Tvajron  brid|?o  at  or  near  f^ioux  City. 
low  M."  :j])i)rovcd  March  second,  eighteen  hnndrcd  and  eighty-nine,  a» 
aiiMinliMl  by  ads  of  April  thirtieth,  eighteen  hnndred  and  ninety. 
niid  Fcbruiiry  seventh,  eighteen  hnndred  and  ninety-three. 

lie  if  niffctrd  by  the  Senate  and  House  of  Represeniaiirts 

mJ^'mmJ  "piVrr'-^^^'^'  ^''"^^''' *^''''^^"''  of  America  in  Congress  asaemhledy  That 
:'.J'^:!■'.^.  rVx' section  seven  of  nn  Act  entitled  ^' An  Act  anthorizing  the 
'••  • '  construction  of  a  higli  wagon  bridge  across  the  Missoari 
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River  at  or  netir  Sioux  City,  Iowa,"  ai^roved  March  second, 
eighteen  hundred  and  eighty-nine,  as  amended  by  an  Act  Voi.25.  p.  m9; 
entitled  ''An  Act  to  amend  an  Act  entitled  ^An  Act  author-  Sf^^**'^**"' 
izing  tlie  construction  of  a  high  wagon  bridge  across  the 
Missouri  River  at  or  near  Sioux  City,  Iowa,''*  approved 
April  thirtieth,  eigliteen  hundred  and  ninety,  and  as 
amended  by  an  Act  entitled  '*An  Act  to  amend  an  A.Qt 
authorizing  the  construction  of  a  high  wagon  bridge  across 
the  Missouri  Eiver  at  or  near  Sioux  City,  Iowa,"  approved 
February  seventh,  eighteen  hundred  and  ninety-three,  be 
amended  so  as  to  read  as  follows: 

<'Sec.  7.  That  this  Act  shall  be  null  and  void  if  the  con-  .tT*"ctfo'n**25^ 
struction  of  said  bridge  shall  not  be  commenced  within  two  tomied. 
years  after  the  date  of  approving  this  Act  and  be  flnisheil 
on  or  before  March  second,  eighteen  hundred  and  ninety- 
six." 

Approved,  March  24,  1894. 


CHAP.  46.— An  Act  To  amend  an  act  entitled  "An  act  to  authorize    Itoreli  29,  i»t. 
the  construction  of  a  bridge  ncross  the  Missoari  RiTer  at  th<)  moet^ 
acccssiblo  ]>oiut  between  the  city  of  Kansas  and  the  town  of  Sibley, 
in  tho  county  of  Jackson  and  State  of  Misaonri/'  approved  March 

third,  ( ightccn  hundred  and  eighty  •seven. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled ^Th^ij^^^  KWer 
the  act  entitled  "An  act  to  authorize  the  construction  o'^^ou^^d  siuS^ 
bridge  across  the  Missouri  River  at  the  most  accessible nof^  ' 

point  between  the  city  of  Kansas  and  the  town  of  Sibley,  ,^,^2^^' ^*  *^ 
in  tlio  county  of  Jackson  and  State  of  Mis80uri|^  approver 
March  third,  eighteen  hundred  and  eighty-oeyen,  be,  and 
the  same  hereby  is,  .amended  by  striking  out  the  following 
words  contained  in  the  ^st  section  of  said  act.  to  wit: 
"And  free  passage  sliall  be  accorded  to  wagons  ana  vehicles  „J^|  !>*»««» 
of  ail  kinds,  and  for  the  transit  of  animals  and  for  foot  pas-  "*^***^  * 
sengers.'' 

Sec.  2.  Tliat  tlie  word  "corporations''  in  the  first  section  ^vortoi  eome. 

of  the  act  hereinbefore  named  shall  be  changed  to  "cor- 
l)oration."  ♦ 

Sec.  3.  Tlie  construction  of  the  bridge  authorized  to  b^,tT!??tf!^*S- 
coustructed  by  the  act  approved  March  third,  eighteen  tend«d.. 
hundred  and  eighty  seven,  hereinbefore  named,  and  of 
which  this  a(;t  is  amendatory,  shall  begin  within  three 
years,  and  be  completed  within  ten  years  from  the  date  of 
the  approving  this  act,  and  unless  these  condition  she  com- 
plied with,  this  act  and  the  act  of  which  it  is  amendatory 
shall  be  null  and  void. 

Apiiroved,  March  29,  1894. 
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Miinii  29,  \t?M.      CHAP.  47. — An  Act  For  a  charter  for  the  Iowa  and  Nebraska  Pon- 
-  '  t(»ou  Hridgo  Company. 

Be  it  enacted  by  the  Setiate  and  Hotise  of  Bepresentativei 
brIsC  'i"ll>tmm  <>/"  fhf-  rniicd  States  of  America  in  Coniircss  assembiedj  That 
jjrid;;ic..mium.vtlie  lowa  aiid  Nebraska  Pontoon  Bri(l|2:e  Company,  acor- 
Hoini'''^Km>r^fttlM)ratioii  cluly  organized  and  existing  under  and  by  virtue 
sioiix City,  Iowa,  ^^f  ti,e  luAvs  of  tlie  State  of  Iowa,  its  successors  or  assigns, 
b(»,  and  is  hereby,  authorized  to  construct,  erect,  and  main- 
tain a  pontoon  wagon  and  foot  bridge  across  the  Missouri 
liiver  between  Iowa  and  Nebraska  in  or  near  the  corporate 
limits  of  JSionx  City,  in  Woodbury  County,  and  State  of 
J  own. 
'""•  tSE(\  2.  That  the  owners  of  said  bridge  may  also  have 

and  receive  a  reasonable  comx)ensation  or  tolls  for  the 
transit  over  said  bridge  of  all  street  cars,  wagons,  foot 
passengers,  animals,  and  for  all  other  uses  of  said  bridge 

Kr/uHtions  ^"*^'  si)ecially  enumerated:  rrovidedy  That  the  Secretary 
a«u  .1  i.Mis,  ^  j^.  ^y.^^,  j||.j^,  ,j^  .j^^y.  time  prescribe  such  rules,  regulations, 

and  rate  of  toll  for  transit  and  transportation  over  said 
bridge  as  may  be  deemed  pro])er  and  reasonable. 

Lawful  Htruci-  Se(\  .').  Tiiat  any  bridge  built  under  this  Act  and  subject 
nn.  and  post^^^  -^^  limitations  shall  be  a  lawful  structure,  and  shall  1)e 
recognized  and  known  as  a  post  route,  upon  which,  also,  no 
hijiluT  (diarge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  troops,  and  the  munitions  of  war  of 
the  Unit^Ml  States  than  the  rate  per  mile  paid  for  the  trans- 
portation over  the  railroads  or  public  highways  leading  to 
said  bridjie,  and  it  shall  enjoy  the  rights  and  privileges  of 
other  ])ost  roads  in  the  United  States;  and  an  equal  i)riv- 
iWiXG  in  tlie  nse  of  said  bridge  shall  be  granted  to  all  tele- 

Pnstai  trir  .riai)li  aiid  telcphonc  companies,  and  the  United  States 
Krap.Mtr.  ^iijiji  i,av(^  the  right  of  way  across  said  bridge  and  its 
ai)i)roaclies  for  postal  telegraph  imri>ose8. 

I)Ia^v,  .1..  Ski;.  4.  1'hat  said  bridge  shall  be  ex)nstructed  with  a 

suitable  draw,  giving  not  less  than  400  feet  clear  channel 
way  for  each  navigable  channel  of  the  river,  and  such 
other  openings  lor  the  passage  of  rafts  and  logs  as  in  the 

Pronto.  o])inion  of  the  Secretary  of  War  maybe  necessary:  Pro- 

**'""'"- '^'^"^^r/V/<<  That  said  draws  shall  be  opened  to  the  full  width 
]>roinpt1y  u])on  reasonable  signal  to  allow  the  passage  of 
boats  and  all  lloating  craft. 

\\\xv\V  a  Viroll     ^^^^'-  '"*•  '^'^**'^  *^'"^^  bridge  shall  be  built  and  located  under 
plans,  "tr.'*'"^""  and  subjoi^t  to  such  regulations  for  the  security  of  the 

navigation  of  said  river  as  the  Seci-etary  of  War  shall  pre- 
scribe; and  to  secure  that  object  the  said  parties  shall 
submit  to  the  Secretary  of  War,  for  his  exaniinatiou  and 
a])proval,  a  design  and  drawings  of  the  bridge,  and  a  map 
of  the  locati(ni,  giving,  for  the  space  of  one  mile  aboveand 
one  mile  below  the  proposed  location,  the  topography  of 
the  banks  of  the  river,  the  shore  lines  at  lipw  and  high 
water,  the  direction  and  strength  of  the  currents  at  all 
stages,  and  thti  soundings,  accurately  showing  the  bed  of 
the  stream,  tlie  location  of  any  other  bridge  or  bridges, 
and  shall  furnish  such  information  afi  may  be  required  for 
a  full  and  satisfactory  understiinding  of  the  subject;  and 
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until  tbo  said  plan  and  location  of  the  bridge  are  approved 

by  the  Secretary  of  War  tlie  bridge  shall  not  be  commenced 

or  built,  and  should  any  changes  be  made  in  the  plan  of  change*. 

said  bridge  during  the  progress  of  constmction  or  after 

completion,  such  changes  shall  be  subject  to  the  approval 

of  the  Secretary  of  War;  and  the  said  bridge  shall  be  con-    Aidt  to  nsH- 

Rtructed  with  such  aids  to  the  passage  of  said  bridge,  in  ««**<»• 

the  form  of  booms,  dikes,  pieis,  or  other  suitable  and  proper 

structures  for  confining  the  flow  of  water  to  a  permanent 

and  easily  navigated  channel  for  a  distance  of  not  less 

than  one  mile  above  the  bridge  location,  and  for  the  gnid- 

ing  of  rafts,  steamboats  and  other  water  craft  safely  through 

the  draw  and  raft  spans,  as  the  Secretary  of  War  shall 

])rescribe  and  order  to  be  constructed  and  maintained,  at 

tlie  cxi)en8o  of  the  company  owning  said  bridge;  and  the 

said  structure  shall  be  at  all  times  so  kept  and  managed 

as  to  ofl'er  reasonable  and  proper  means  for  the  passage  of 

vessels  through  said  structure. 

Sk(\  G.  That  the  said  parties  shall  maintain  at  their  own    ughu,  tto. 
ex])onse,  from  sunset  till  sunrise,  such  lights  or  otl^er  sig- 
nals on  said  bridge  as  the  Light-House  Board  shall  pre- 
scribe. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  AmeBdmenti 
Act,  or  any  part  thereof,  at  any  time,  by  the  Congress  of  ***' 
the  United  States,  is  hereby  expressly  reserved;  and  any 
change  in  the  construction  or  any  alteration  of  said  bridge 
that  may  be  directed  at  any  time  by  Congi*es8  or  the  Seo- 
retary  of  War  shall  be  at  the  exi)ense  of  the  owners  of 
said  bridge  or  the  parties  operating  and  controlling  the 
same. 

Sec.  8.  Tliat  if  actual  construction  of  the  bridge  herein    commened. 
authorized  shall  not  be  commenced  within  one  year  and  jWJa"*  ^"^ 
c()m])letcd  within  two  years  from  the  date  of  the  approval 
of  this  act  the  rights  and  privileges  hereby  granted  shall 
cease  and  determine. 

Sec.  1).  All  the  rights  granted  by  this  act  shall  cease  j,„^*«^^*?jgj 
whenever  the  Secretary  of  War  shall  determine  and  give  bridge, 
the  notice  hereinafter  provided,  that  the  high  wagpn  bridge y^J***^*  J;  ^! 
across  the  Missouri  Kiver  at  or  near  Sioux  City,  Iowa,  Vol  27,  p.  «4. 
authorized  by  an  Act  approved  March  the  second,  eighteen 
liuiidrcd  and  eighty-nine,  and  amended  April  the  thirtieth, 
eighteen  hundred  and  ninety,  and  February  the  seventh, 
eighteen  hundred  and  ninety-three,  is  completed  and  open 
for  travel.    And  it  shall  be  the  duty  of  the  Secretary  of 
War  to  give  the  owners  of  said  pontoon  bridge  notice  to^^J^jf*  ^  ^ 
remove  the  same  within  twelve  months  from  the  date  of 
said  notice,  an<l  if  the  com])any  owning  said  bridge  shall 
neglect  to  make  such  removal  within  said  time,  it  shall  then 
be  his  duty  to  cause  the  same  to  be  removed  at  the  expense 
of  said  coni])any. 

Approved,  March  29,  1894. 
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Manii  21),  1894.     CHAP.  49. — An  Act  To  regulate  the  making  of  property  returns  by 
■  -  ■  ufficei*s  of  the  Government. 

Be  it  enacted  hy  the  Senate  and  House  of  RepresentuHttM 
iroiwrty  re-  qf  the  United  States  of  America  in  Congress  assetnbledj  That 
onh  cirtiii  "^s^^'*^^  ^^  forwarding  to  tbe  accounting  officers  of  the 


geun-General,  the  Cliief  of  Engineers,  the  Chief  of  Ord- 
nance, the  Chief  Signal  Officer,  the  Paymaster- General  of 
the  Navy,  the  Commissionerof  Indian  Affairs,' or  other  like 
chief  officers  in  any  Department,  by,  through,  or  under 
whom  stores,  supplies,  and  other  public  property  are 
received  for  distribution,  or  whose  duty  it  is  to  receive  or 
examine  returns  of  such  proi>erty,  shall  certify  to  the 
proper  accounting  officer  of  the  Treasury  Departmeut,  for 
debiting  on  the  proper  account,  any  charge  against  any 
ollicer  ov  agent  intrusted  with  i)ublic  projierty,  arising 
from  any  loss,  aceriiing  by  his  fault,  to  the  Oovemment 
as  to  the  proi)erty  so  intrusted  to  him. 

c'  Vi'vit."*''  "^     ^^^-  -^"  "^^'^^  ^'^^^^  certificate  shall^set  forth  the  condition 
^'    '  ' '  *  of  such  oilieer's  or  agent's  property  r'eturns,  that  it  includes 

all  charges  nmde  up  to  its  date  and  not  previously  certi- 
fied, that  he  has  had  a  reasonable  opportunity  to  be  heard 
and  has  not  been  relieved  of  responsibility;  tlio  effect  of 
sueh  certificate,  when  received,  shall  be  the  same  as  if  the 
facts  tlierein  set  forth  had  been  ascertained  by  the  account- 
ing oilieers  of  the  Treasury  Department  in  accounting. 

t  mis"''r[c"^  'ot     "^^'^  •  '^'  That  the  manner  of  making  property  returns  to 
aiiwiid!  ^ '  ""  or  in  any  administrative  bureau  or  depiuiiment^  or  of  ascer- 
taining liability  for  i>roperty,  under  existing  laws  and  regu- 
lations, shall  not  be  afiected  by  this  Act,  except  as  pro- 
vided in  section  one;  but  in  all  cases  arising  as  to  such 
pro])(aty  so  intrusted  the  officer  or  agent  shall  have  an 
()p])ortunity  to  relieve  himself  from  liability. 
K(  ;;ui:iti(>iis.        Sk(\  4.  That  tlic  hcads  of  the  several  Departments  ore 
hereby  empowered  to  make  and  enforce  regulations  to 
carry  out  (he  provisions  of  this  Act. 
iicik;:!.  ,Skc.  o.  That  all  laws  or  parts  of  laws  inconsistent  wllh 

the  provisions  of  this  Act  are  hereby  repealed. 
Ai)pr(>ved,  March  29,  1804. 


April  J.  ij<i>4.         CHAP.  51.— All  Act  To  authorize  tho  constraction  of  a  bridge OT«r 
thr  Moiioiijxiihulu  River  at  Glenwood,  Pennsylvania. 

.    r»c  it  enacted  hy  the  Senate  and  House  of  B^freseHtaiitet 

Hi^invivTirniU-^-^  ^^'^'  ^  ''''*•  ^^  Statcs  of  Amcrictt  iu  Congress  assembledjThaA 
('dn.pMn'v   ni*.rvthe  (ilciiwood  Highway  Bridge  Company,  &  corporation 

h\'iaYih^:ri'm'«  *^"^>' <^''^'^  under  the  laws  of  the  Commonwealth  of 

imr;i,Va.  rcnnsylvaiila,  its  successors  and  assigns,  be,  and  they  are 

hereby,  autliorized  and  empowered  to  construct, maintain, 
and  o])erate  a  bridge  over  the  Monongahela  Biyer,firoma 
point  on  the  nortii  shore  of  said  Mononga-hela  Uiver  at  or 
near  where  ISecond  avenne  in  the  Twenty- third  ward  of 
the  city  of  IMttsbnrg  is  crossed  by  the  Pittsburg  and  Con- 
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nellsvilie  Eailroad,  to  a  x)oiut  directly  across  said  river,  on 
tlic  south  shore  thereof,  aboat  four  haudred  feet,  more  or 
less,  below  the  mouth  of  Streets  Run  and  above  the  foun- 
dation of  the  old  coal  tipple  at  Hays  Station,  all  Ti'ithin  the 
County  of  Allegheny  and  State  of  Pennsylvania.  That 
said  Glen  wood  Uighway  Bridge  Company  shall  not  com- 
mence the  construction  of  its  bridge,  bridge  piers,  abut- 
ments, causeway,  and  other  works  over  or  in  said  Monon- 
gahela  liiver  until  the  location  and  plan  of  the  same  shall 
have  been  submitted  to  and  approved  by  the  Secretary 
of  War. 

Sec.  2.  That  any  bridge  authorized  to  be  constructeil^sccrotjiry^of 
under  this  Act  shall  be  built  and  located  under  and  subject  ph?c»,^tJ?**"*^* 
to  such  regulations  for  the  security  of  the  navigation  of 
said  river  as  the  Secretary  of  War  shall. prescribe;  and  to 
secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawing  of  the  bridge  and  a  map 
of  the  location,  giving  for  the  space  of  one-half  mile  above 
and  one-half  mile  below  the  proposed  location  the  high 
and  low  water  lines  upon  the  banks  of  the  river,  the  direc- 
tion and  strength  of  the  currents  at  low  and  at  high  water, 
with  the  soundings  accurately  showing  the  bed  of  tlie 
stream,  and  the  location  of  any  other  bridge  or  bridges, 
such  map  to  be  sufiiciently  in  detail  to  enable  the  Secre- 
tary of  War  to  judge  of  the  proper  location  of  said  bridge, 
and  shall  furnish  such  other  information  as  may  be  required  ' 
for  a  full  and  satisfactory  understanding  of  the  subject; 
and  until  the  said  plan  and  location  of  the  bridge  are 
approved  by  the  Secretary  of  War  the  bridge  shall  not  be 
commenced  or  built;  and  should  any  change  bo  made  in 
the  plans  of  said  bridge  during  the  progress  of  its  con* 
struction,  such  changes  shall  be  subject  to  the  approval 
of  the*  Secretary  of  War:  Provided^  That  the  channel  span  Proviso, 
of  said  bridge  shall  be  not  less  than  ^y€^  hundred  feet  in  ^''»™«^  "P"^ 
length  in  the  clear  and  the  clear  height  of  the  superstruc- 
ture shall  not  be  less  than  fifty-three  feet  above  the  level 
of  the  water  at  pool  full  in  said  river. 

Sec.  3.  That  said  bridge  herein  authorized  to  be  con-    UuoiMrtraetdd 
structed  shall  be  so  kept  and  manag^  at  all  times  as  to  ***^***^^*"' 
ailbrd  pro})er  means  and  ways  for  the  passage  of  vessels. 
barges,  or  rafts,  both  by  day  and  by  night,  and  there  shall 
be  displayed  on  said  bridge  by  the  owners  thereof,  from 
sunset  to  sunrise,  such  lights  and  other  signals  as  the    Lights,  oto. 
Light-House  Board  may  prescribe;  and  such  changes  shall 
be  made  from  time  to  time  in  the  structure  of  said  bridge 
as  the  Secretary  of  War  may  direct,  at  the  expense  of  said 
bridge  company,  in  order  the  more  eflfectually  to  preserve 
the  Iree  navigation  of  said  river. 

Sec/4.  Tliatthis  Act  shall  be  null  and  void  if  actual  con-  conunencemeiit 
struction   of  the   bridge  herein  authorized  be  not  com-  ""**  comptotton. 
meuced  witliin  one  year  and  completed  within  three  years 
from  the  date  of  the  approving  this  act. 

Sec  r».  That  the  right  to  alter,  amend,  or  repeal  this    Amcndmeat, 
Act  is  hereby  expressly  reserved.  *^* 

Appioved,  April  2,  1804. 
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April  LM8i>4.  CHAP.  52.— All  Act  Aiithori/.in<;  the  Texarkaua  and  Fort  Smith 
Rnilway  Company  to  bridge  the  C-alcasieu  aiid  Sabine  riven  in  the 
StatcH  of  LuuisiaDa  and  Texas. 


/>c  it  emicted  hij  the  Senate  and  House  of  Representativet 
Toxarksmaaii.i^/-^;,^.  Cni  ted  Stat  €s  of  Anicrica  tu  Cong  reus  assembled.  That 

run  Mlllth  Kail-     %         ,,.  ,  i    -i-^        a    r^        •j^«      t»      •<  r\  •  ^^ 

way  romiMii.N  the  J  exarkiiiiii  ana  Fort  Smith  liailway  Company,  its  suc- 

Shn"*jrivV;'r,^**^sor8  or  assij>^ii8,  be,  and  is  hereby,  authorized  to  con- 

1^..  and  Sabine  sti'uct  and  maintain  a  railway  bridge,   and  approaches 

Tex^'     '^'  ""  thereto,  over  and  across  Calcasieu  Kiver  in  Louisiana;  and 

also  a  railway  bridge  and  approaches  thereto,  over  and 

across  Sabine  Kiver  in  Louisiana  and  Texas,  at  such  iioints 

as  may  be  selected  by  said  railway  comi)any  tor  crossing 

said  rivers  with  its  railroad  line,  said  points  selected  to  be 

wa"<"n'  auii  V.mt  '"^^^Ui^^'^  ^o  tlic  approval  of  the  Secretary'  of  War.    Said 

brid«oH."  '    '"  bridges  shall  be  constructed  to  provide  for  the  passage  of 

1  ail  way  trains,  and,  at  the  option  of  said  company,  may  be 
used  lor  the  i)assage  of  wagons  and  vehi(*les  of  all  kinds, 
for  the  transit  of  animals,  and  for  foot  passengers,  for  such 
'^'""-  leasonabhi  rates  of  toll  as  may  be  approved  from  time  to 

iiigii  bridges  tiiii(»  by  tlic  Secretary  of  AVar.  That  if  the  said  bridges 
or  either  of  them,  over  the  said  rivers  shall  be  made  with 
unbroken  and  continuous  spans,  there  shall  bo  at  least  one 
s])an  of  a  height  of  not  less  than  eighty  feet  above  low 
water  as  un(lerst4)()d  at  the  point  of  location,  measured  to 
the  lowest  part  of  the  su]>erstructure  of  said  bridge;  and 
said  span  shall  have  a  clear  opening  of  at  least  two  hun- 
dred feet  between  the  piers,  measured  at  right  angles  to 
the  current,  and  shall  be  over  the  main  channel  of  thorivei. 
and  tlie  bri<lge  or  bri<lges  shall  be  at  right  angles  to,  and 
Draw  bridges,  ^j,^,  picrs  parallel  with,  the  current  of  the  river.  And  if 
the  bridges,  or  either  of  them,  over  the  said  rivers  shall  be 
constniclcd  as  draw  or  pivot  briclges,  the  draw  or  pivot 
pier  shall  be  over  the  mainchannelof  the  river  at  an  acces- 
sible navigable  i)oint,  and  the  openings  on  each  side  of 
the  pivot  i)ier  shall  not  be  less  than  one  hundred  feet  in 
the  dear,  unless  otherwise  expressly  directed  by  the  Secre- 
tary of  War,  and  if  so  directed  shall  be  according  to  snch 
direction,  and  the  said  openings  shall  be  accessible  at  all 
sta<^es  of  water,  and  the  spans  shall  be  not  less  than  ten 
feet  above  extremes  high  water,  as  understood  at  the  ]K)int 
of  location,  to  the  lowest  i)ai't  of  the  superstructui'e  of  the 
bridge,  and  the  ])iersand  draw  rests  shall  be  parallel  with, 
an<l  the  bridge  or  bridges  at  right  angles  to,  the  current  of 
the  river  or  rivers;  an<l  no  riprap  or  other  outside  protec- 
tion for  imperfect  foundations  shall  be  permitted  to  approach 
nearer  than  four  feet  to  the  surface  of  the  water  at  its 
extreme  low  stage,  or  otherwise  to  encroach  ni>on  the 
opoiimg  draw.  chaiuH'l  ways  i)rovided  for  in  this  act;  and  all  and  each  of 
said  draws  shall  be  opened  promptly  upon  reasonable  sig- 
nal for  the  passing  of  boats;  and  whatever  kindof  bridges 
shall  be  constructed  sai<l  coni])any  shall  maintain,  atits  own 
LightH,  t-tr  expense,  from  sunset  till  sunrise,  such  lights  or  other  signals 
on  said  bridges  as  the  Light- House  Hoard  may  xirescriba 
Lawrui  Hfrm-t.  Si:(\  2.  Tluit  any  bridge  built  under  this  act,  and  sub- 
rouit<.s""'    ^""'\)ect  to  its  limitations,  shall  be  a  lawful  structure,  and  slid 
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be  lecogiii/ed  and  known  as  a  post  route,  upon  which  also 
IK)  liijj^her  charge  shall  be  made  for  the  traustuissiou  over 
the  saiiic  of  the  mails,  the  troops,  aud  the  munitions  of  war 
of  the  I' nited  States  than  the  rate  per  mile  paid  for  the 
transportation  over  the  railroad  or  public  highways  leading 
to  the  said  bridge;  and  it  shall  enjoy  the  rights  and  privi- 
leges of  otlier  post-roads  in  the  United  States. 

Sec.  o.  Tliat  no  bridge  shall  be  erected  or  iiiaintained„^YilIL^tion"''^**^ 
under  the  authority  of  this  Act  which  shall  at  any  time  sub- 
stantially or  materially  obstruct  the  free   navigation  of 
said  rivers;  and  if  any  bridge  erected  under  such  authority 
shall,  m  the  ()i)ini()n  of  the  Secretary  of  War,  obstruct  such 
na\  igation,  he  is  hereby  authorized  to  cause  such  change    changes, 
or  alteration  of  such  bridge  or  bridges  to  be  made  as  will 
ellectnally  obviate  such  obstruction;  and  all  such  altera- 
tions shall  be  made  and  all  sucli  obstructions  be  removed 
at  t  he  expense  of  the  owner  or  owners  of  said  bridge.     And 
in  case  of  any  litigation  arising  from  any  obstruction  or    Litigation, 
alleged  obstruction  to  the  free  navigation  of  said  river, 
caused  or  alleged  to  be  caused  by  said  bridge,  the  ease 
may  be  brought  in  the  district  court  of  the  United  States 
for  the  western  district  of  Louisiana,  in  whoso  jurisdiction 
any  jmrtion  of  said  obstruction  or  bridge  may  be  located: 
Provided^  That  nothing  in  this  Act  shall  bo  so  construed  as    Profmo. 
to  repeal  or  modify  any  of  the  provisions  of  law  now  exist-  uofaffectfd.^^ 
iiig  in  reference  to  the  protection  of  the  navigation  of  rivers 
or  to  exem])t  said  bridges  from  the  operation  ot  the  same. 

Sec.  4.  That  all  railway  companies  desiring  tho  use  of    ii»o  by  ©ther 
said  bridges,  or  either  of  them,  shall  have  and  be  entitled  ^^^'"'p*"*®*- 
to  equal  rights  and  privileges  relative  to  tho  passage  of 
railway  trains  over  the  same,  and  over  the  approaches 
thereto,  upon  payment  of  a  reasonable  compensation  for 
such  use. 

Sec.  T).  That  the  bridges  authorized  to  bo  constructed  war  to  Approve 
under  this  Act  shall  be  built  and  located  under  and  subject  p*****'  ®^- 
to  such  regulations  for  the  security  of  navigation  of  said 
rivers  as  the  Secretary  of  War  shall  prescribe;  and  to 
secure  that  object  the  said  company  or  corporation  shall  sub- 
mi  t  to  the  Secretary  of  War,  for  liis  examination  and  ap- 
juoval,  a  design  and  drawings  of  said  bridges,  and  ea<;hof 
them,  and  a  map  of  the  location,  giving,  for  tho  si)ace  of 
one  mile  above  and  one  mile  below  tho  proposed  location, 
the  topography  of  the  banks  of  the  river,  tho  shore  linos 
at  high  and  low  water,  the  direction  and  strength  of  tho 
currents  at  all  stages,  and  the  soundings,  accurately  show- 
ing the  bed  of  the  stream,  the  location  of  any  other  bridge 
or  bridges,  and  shall  furnish  such  other  information  as  may 
be  ie(niired  for  a  full  and  satisfactory  understanding  of  tho 
subject;  and  until  the  said  plan  and  location  of  the  bridge 
or  biidges  are  ai)i)roved  by  the  Secretary  of  AVar  the  bridge 
or  bridges  shall  not  be  built;  and  should  any  change  be  ^'^"*^'*- 
made  in  the  plan  of  said  bridges,  or  either  of  them,  during 
the  i)rogress  of  construction,  such  change  shall  be  subject 
to  approval  of  the  Secretary  of  War.  And  the  said  struc- 
tures shall  be  changed  at  the  cost  and  expense  of  the  own- 
ers thereof,  from  time  to  time,  as  the  Secretary  of  War  may 
KX(f04 t>i8 
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direct,  so  as  to  preserve  the  free  and  coDvenieut  naviga- 
tion of  said  rivers,  and  the  authority  to  erect  and  continae 
any  and  all  of  said  bridges  shall  be  subject  to  revocation 
by  the  Secretary  of  War  whenever  the  public  good,  in  hift 
judgment,  so  requires, 
^  Am.  ndmoiit,     Q^^^^  Q^  Tj^g^^.  ^^^  right  to  alter,  amend,  or  i*cpeal  this  Act 

is  hereby  expressly  reserved. 

pk'tiou.  construction  of  the  bridge  or  bridges  herein  authorised 

be  not  coninieneed  within  one  year  and  completed  within 
three  years  from  the  approval  of  this  Act. 

Approved,  April  2,  1894. 


April  5, 1804.        CHAP.  56. — All  Act  Authorizing  tho  Tesarkana  and  Fort  Smith 
..._    Uailway  Com])any  to  bridge  Caddo  Lake  at  or  near  Moorlngsport, 
Luuisiaiia,  aud  Cross  Bayou,  near  iShrevox)ort,  Louisiana. 


Be  it  enacted  hy  the  Setmte  and  House  of  RepreaentativeM 


in^rsport.;  L 11.,  struct  and  maintain  a  railway  bridge,  and  approaches 
nmicnwsBayon,  tl,(,,.^|-Q  ^yq^,  j^^^i  aeross  Oaddo  Lake,  near  Moonussmrt. 

Louisiana,  and  also  a  railway  bndge,  ana  approaches 
thereto,  over  and  across  Cross  Bayou,  near  Shreveport, 
Louisiana,  at  such  point  as  may  be  selected  by  said  rail- 
way company  for  crossing  said  bayou  with  its  railroad  line. 
Said  bridges  shall  be  constructed  to  pro  vide  for  the  passage 
liaiiwav,  waff  ()f  railway  trains,  and,  at  tho  option  of  said  com])any,  inay 

hnci-i'."     *""*be  used  for  the  passage  of  wagonsand  vehicles  of  all  kinds, 

for  tlie  transit  of  animals,  and  for  foot  passeBgers,  ftfr  sach 
Toll.  reasonable  rates  of  toll  as  may  be  approved  from  time  to 

time  by  the  Secretary  of  War.  That  tho  bridges  over  the 
DrawhrKUo.^.  said  sticams  shall  be  constructed  as  draw  or  pivot  V^dges, 
the  draw  or  pivot  pier  shall  be  over  the  main  chauniBl  of 
the  stream  at  an  accessible  navigable  point,  and  tho  open- 
ings on  each  side  of  the  pivot  pier  shall  not  be  less  than 
one  hundred  feet  in  the  clear,  unless  otherwise  expressly 
directed  by  the  Secretary  of  War,  and  if  so  directed  shall 
be  according  to  such  direction,  and  the  said  ojienings  shall 
be  accessible  at  all  stages  of  water,  and  the  spans  shall  be 
not  less  than  ten  feet  above  extreme  high  water,  as  ander- 
stood  at  the  point  of  location,  to  the  lowest  part  of  the 
superstructure  of  the  bridge,  and  the  piers  and  draw  rests 
shall  be  parallel  with,  and  the  bridge  or  bridges  at  rigbt 
angles  to,  the  current  of  the  stream  or  streams,  and  no 
riprap  or  other  outside  protection  for  imperfect  foaudations 
shall  be  ])ermitted  to  approach  nearer  than  foar  feet  to  the 
surface  of  the  water  at  its  extreme  low  stage,  or  otherwise 
to  encroach  upon  the  channel  ways  providiwl  for  in  this 

arZ/s*  "  '  "  *^' Act;   and   all   and  each  of  said  draws  shall  be  opened 

promptly  u])on  reasonable  signals  for  the  i>assage  of  boats; 
and  sai(i  company  shall  maintain,  at  its  own: expense, from 
suns(*t  till  sunrise^  throughout  the  season  of  uavigotioni 
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such  liglits  or  other  signals  on  said  bridges  as  tlic  Light-    ^igiitH, etc. 
House  IJoard  may  prescribe. 

Sec.  2.  That  luiy  bridge  built  under  this  Act,  and  subject  urJs^ami'*^'i?o8t 
to  its  limitations,  shall  be  a  lawful  structure,  and  shall  be^o"***- 
recognized  and  known  as  a  post-route,  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  troops,  and  the  munitions  of  w^ar  of 
th(^  Tnited  States  than  the  rate  per  mile  paid  for  the  trans- 
l)ortation  over  the  railroad  or  public  highways  letiding  to 
the  said  bridge ;  and  it  shall  enjoy  the  rights  and  privileges 
of  other  post  roads  in  the  United  States. 

Se(\3.  That  no  bridge  shall  be  erected  or  inaintained „^\>^t?^^^^ 
under  the  authority  of  this  Act  which  shall  at  any  time  sub- 
stantially or  materially  obstruct  the  free  navigation  of  said 
streams;  and  if  any  bridge  erected  under  such  authority 
shall,  in  the  opinion  of  the  Secretary  of  AVar,  obstruct  such 
navigation,  he  is  hereby  authorized  to  cause  such  change 
or  alteration  of  said  bridge  or  bridges  to  be  made  as  will 
efl'ectually  obviate  such  obstruction;  and  all  such  altera- 
tions shall  be  made  and  all  such  obstructions  be  removed 
at  the  exi^ense  of  the  owner  or  owners  of  said  bridge.     And 
in  case  of  any  litigation  arising  from  any  obstruction  or    ^^»*'ga^ion- 
alleged  obstruction  to  the  free  navigation  of  said  streams, 
caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may 
be  brought  in  the  district  court  of  the  United  States  for  the 
western  district  of  Louisiana:  Providcdj  That  nothing  in    E^d^tinir  laws 
this  Act  shall  be  so  construed  as  to  repeal  or  modify  any  of  not  affected, 
the  provisions  of  law  now  existing  in  reference  to  the  pro- 
tection of  the  navigation  of  rivers  or  to  exempt  said  bridges 
from  tln^  operation  of  the  same. 

Se(^  4.  That  all  railway  companies  desiring  the  use  of  co^jf^n^^a/'^®'^ 
said  bridges,  or  either  of  them,  shall  have  and  be  entitled 
to  eqnal  rights  and  privileges  relative  to  the  passage  of 
railway  trains  over  the  same,  and  over  the  approaches 
tlnTcto,  upon  payment  of  a  reasonable  compensation  for 
such  use. 

Sec.  5.  That  the  bridges  authorized  to  be  constructed  ^v^r*^'j^**ppy^J^ 
under  this  Act  shall  be  built  and  located  under  and  subject  plans,  etc. 
to  such  regulations  for  the  security  of  navigation  of  said 
streams  as  the  Secretary  of  War  shall  prescribe;  and  to 
secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and 
apjnoval,  a  design  and  drawings  of  said  bridges,  and  each 
of  them,  and  a  map  of  the  location,  giving,  for  the  space  of 
one  half  mile  above  and  (me-halfmile  below  the  proposed 
location,  the  toi)ograp]iy  of  the  banks  of  the  streams,  the 
shore  lines  at  high  and  low  water,  the  direction  and  strength 
of  the  currents  at  all  stages,  and  the  soundings  accurately 
showing  the  bed  of  the  stream,  the  location  of  any  other 
bridge  or  bridges,  and  shall  I'urnishsuch  other  information 
as  may  be  reijuired  for  a  full  and  satisfactory  understand- 
ing of  the  subject;  and  until  the  said  plan  and  location  of 
the  bridge  or  bridges  are  approved  by  the  Secretary  of 
War  the  bridge  or  bridges  shall  not  be  built;  and  should 
any  change  be  made  in  the  plan  of  said  bridges,  or  either  ^-'i»»°e<«- 
of  them,  during  the  progress  of  construction,  such  change 
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shall  be  subject  to  approval  of  the  Secretary  of  War.  And 
the  said  structure  shall  be  changed  nt  the  cost  aud  expense 
of  the  owners  thereof,  from  time  to  time,  as  the  Secretary 
of  AVar  may  direct,  so  as  to  preserve  the  free  and  conve- 
nient navigation  of  said  streams,  and  the  authority  to  erect 
and  continue  any  and  all  of  said  bridgfes  shall  be  Bubject  to 
revocation  by  the  Secretary  of  War  whenever  the  public 
<^ood,  in  his  judgment,  so  requires. 
Ainruamciiit,  Sec.  (».  That  the  right  to  alter,  amend,  or  rei>eal  this  Act 
'^'  is  hereby  expressly  reserved. 

I.  riVt''amr"mn'-     '^^'^^'-  ^'  "^^^^^  ^^"'"^  ^^^^  sluill  bc  uull  and  void  if  actual  con- 
imn_^  aiM    t.nii- ^^j.^^,|.j^jj  of  tho  biidgc  or  bridges  herein  authori/ed  be  not 

commenced  Avithin  one  year  and  comideted  within  three 
years  from  the  approval  of  this  Act. 

Approved,  Ai)ril  5,  1894. 


A]>iii  21.  IS04.  CHAP.  58. — All  Act  Autborixiii^  the  Texarkana  and  Fort  Smith 
Kail  way  Coiiipauy  to  bridge  the  Sulphur  Kivor  in  the  8tato  of  Arkan- 
s:is  or  iu  tho  State  of  Texas. 

Br  it  enacted  hi/  the  Senate  and  House  of  RepreneHtativet 

'jvxiiik..ii:ian.i  o/'//*/'  United  Statcs  of  Avicncain  CongvcuH  asnemhled^  That 

I'-Iy  c'olu  pan  I"  tlic  Tcxarkaiia  and  Fort  Smith  Uailway  Company,  its  suc- 

ni:y  i.rid-o  sul- ccssors  or  assigiis,  be,  and  is  hereby,  authorized  to  con- 

Ai'"/..iivx!^^' struct  and   maintain   a  railway  bridge,  and  ai)proaches 

thereto,  over  and  across  Sulphur  River  in   the  State  ot 

Arkansas,  or  in  the  State  of  Texas,  at  such  point  as  may 

bc  selected  by  said  railway  company  for  crossing  said  river 

with  its  railroad  line,  said  point  selected  to  be  subject  to  the 

ai>proval  of  the  Secretary  of  War.    Said  bridge  shall  be 

K.iiwav.  >N a;:  constructed  to  provicle  for  the  passage  of  railway  trains, 

ilriii  "'"^  '""'and,  at  the  option  of  said  company,  may  be  used  for  the 

passaji^eof  wagons  and  vehicles  of  all  kinds,  for  the  transit 

of  aninnils,  and  for  foot  passengers,  for  such  reasonable 

loll.  rates  of  toll  as  may  bo  ai)proved  from  time  to  time  by 

the  Secietary  of  War.    Tliat  if  the  said  bridge  shall  be 

niirhbruiirr.    nnide  Avith  unbroken  and  continuous  spans,  there  shall  be 

at  least  one  span  of  a  height  of  not  less  than  eighty  feet 

above  low  water,  or  fifty  feet  above    highest  water,  as 

understood  at  the  point  of  locati<m,  measured  to  the  lowest 

l)art  of  the  sui)erstructure  of  said  bridge;  and  said  spaa 

shall  have  a  clear  opening  of  at  least  one  hundred  and 

lifry  f<M»t  between  the  piers,  measured  at  right  angles  to 

tlie  current,   and  shall  be  over  the  mahi  channel  of  the 

river;  and  the  bridge  shall  be  at  right  angles  to,  and  the 

orawbria-M'     V^^"^'^  parallel  with,  the  current  of  the  river.    And  if  the 
raw  jrn  ^i .    |j^.j^|„.^,  ^^^,^,j.  ^^^^  j,,jj^|  livcr  sliall  be  constructed  as  a  draw 

or  pivot  l)rid'!:e,  the  draw  or  pivot  pier  shall  be  over  the 
main  channel  of  the  river  at  an  accessible  navigable  pointi 
and  the  openings  on  each  side  of  the  pivot  pier  shall  not 
be  less  than  one  hundred  feet  in  the  clear,  unless  other- 
wist*  expressly  directecl  by  the  Secretary  of  War,  and  if 
so  <lii-e.'t(*<l  sliall  be  according  tq  such  direction,  and 
the   said  opening   shall   be  accessible  at  all    stages   of 
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water,   and   the   si)aus   shall    be   not  less  than    ten    feet 

above  extreme  high  water,  as  undeislood  at  the  point  of 

location,  to  the  lowest  part  of  the  superstructure  of  the 

bridge,  and  the  piers  and  draw  rests  shall  be  parallel  with, 

and  the  bridge  at  right  angles  to,  the  current  of  the  river; 

and  no  ripraj)  or  other  outside  protection  for  imperfect 

foundations  shall  be  permitted  to  approach  nearer  than  four 

i'eet  to  the  surface  of  the  water  at  its  extreme  low  stage,  or 

otherwise  to  encroach  upon  the  channel  ways  provided  for 

in  this  Act;  and  the  draw  shall  be  opened  ju-omptly  upon    Oi>enmif  <iraw. 

reasonable  signal  for  the  passing  of  boats;  and  whatever 

kind   of  bridge  shall  be  constructed  said  company  shall 

maintain,   at  its   own   expense,   from   sunset  till  sunrise, 

throughout  the  season  of  navigation,  such  lights  or  other    Lights, etc. 

signals  on  said  bridge  as  the  Light-IIouse  Board  may  pre- 

s<-i  ibe. 

Skc.  2.  That  the  bridge  built  under  this  Act,  and  subject    Lawful  atmct- 
to  its  liuiitations,  shall  be  a  lawful  structure,  and  shall  be"!*.*!  ^^^  p**"* 

111  I'll  route. 

lecognized  and  known  as  a  post  route,  upon  wiiudi  also  no 
higher  charge  shall  be  nnide  for  the  transmission  over  the 
same  of  the  nuuls,  the  troops,  and  the  munitions  of  war  of 
the  I'nited  States  than  the  rate  per  mile  i)aid  for  the  trans- 
portation overt  lie  railroad  or  public  highways  leading  to 
the  said  bridge;  and  it  shall  enjoy  the  rights  and  privi- 
leges of  oth(  r  post  roads  in  the  United  States. 

^yA\  .').  That  no  bridge  shall  be  erected  or  maintained    Unobstructed 
under  the  authority  of  this  Act  which  shall  at  any  time "*^''^*^®"- 
substantially  or  nniterially  obstruct  the  free  navigation  of  ^ 

said  river:  and  if  the  bridge  erected  under  such  authority 
shall,  in    the  opinion  of  the  Secretary   of  War,  obstruct 
such   navigation,  he  is  hereby  authorized  to  cause  such 
change  or  alteration  of  said  bridge  to  be  made  as  will 
etlectually  obviate  such  obstruction;  and  all  such  altera- 
tions shall  be  made  and  all  such  obstructions  be  removed 
at    the  expense   of  the  owner  or  owners  of  said  bridge. 
And  in  case  of  any  litigation  arising  from  any  obstruction    Litigation, 
or  alleged  obstruction  to  the  free  navigation  of  said  river, 
caused  or  alleged  to  be  caused  by  said  bridge,  the  case 
may  he  brought  in  the  district  court  of  the  United  States 
for  the  State  of  Arkansas,  in  whose  jurisdiction  any  por- 
tion of  said  obstruction  or  bridge  maybe  located:  Provided^    Proviso. 
That  nothing  in  this  Act  shall  be  so  construed  as  to  repeal 
or  nuxlity  any  of  the  provisions  of  law  now  existing  in  ref-    Existing  laws 
ereiice  to  the  protection  of  the  navigation  of  rivers  or  fo  "^t affected, 
exempt  said  bridge  from  the  operation  of  the  same. 

Skc.  4.  That  all  railway  companies  desiring  the  use  of    ^««  l».v  other 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and  ^"'"^^*""'**" 
pi  i\  ilegcs  relative  to  the  passage  of  railway  trains  over  the 
same,  and  over  the  ai)pi()aclies  thereto,  upou  payment  of 
a  rcas<mal»lc  C()iiii)ensatinn  for  such  use, 

Skc.  .">.    That  the  bridge  authorized  to  be  constructed    Secretary  of 
under  this  Act  shall  be  built  and  located  under  and  subject  ^"g^^etc.^^^**^® 
to  sucl!  rcguhitions  for  the  security  of  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure 
that  obJcTt  the  said  comi)any  or  cori)oration  shall  submit 
to  the  Secretary  of  War,  for  his  examination  and  approval, 
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a  design  and  drawings  of  said  bridge  and  a  map  of  tlie  loca- 
tion, giving,  for  the  space  of  one  mile  above  and  one  mile 
below  the  proposed  location,  the  topography  of  the  banks 
of  the  river,  the  shore  lines  at  high  and  low  water,  the 
direction  and  strength  of  the  currents  at  all  stages,  »nd 
the  soundings,  accurately  showing  the  bed  of  the  stream, 
the  loration  of  any  other  bridge  or  bridge-*,  and  shall  fur- 
nish such  other  information  as  nmy  be  rcquiixnl  for  a  full 
and  satisfactory  understanding  of  the  subject;  and  until 
the  said  ])lan  and  location  of  the  bridge  are  approved  by 
the  Secretary  of  War  the  bridge  shall  not  be  built;  and 
Changes.  should  any  change  be  made  in  the  plan  of  said  biidge 
dui  ing  the  progress  of  construction,  such  change  shall  be 
subject  to  the  approval  of  the  Secretary  of  War.  And  the 
said  structure  shall  be  changed  at  the  cost  and  expense  of 
the  owners  thereof,  from  time  to  time,  as  the  Secretary  of 
War  may  direct,  so  as  to  preserve  the  free  a])d  convenient 
navigation  of  said  river,  and  the  authority  to  erect  and 
continue  said  bridge  shall  be  subject  to  revocation  by  the 
Secretary  of  AVar  whenever  the  public  good,  in  his  judg- 
ment, so  requires. 
AuHiiameut,  Skc.  G.  Tliat  the  right  to  alter,  amend,  or  repeal  this  Act 
^^^'  is  hereby  expressly  reserved. 

c.Munu  ncciiMMji     Sec\  7.  That  this  Act  shall  be  null  and  void  if  autnal  con- 
ami  completion,  structiou  of  tlic  bridge  herein  authorized  be  not  commenced 

within  one  year  and  completed  within  three  years  from  the 
approval  of  this  Act. 

•  Approved,  April  21,  1804. 


April  21, 16'M.       CHAP.  59. — An  Act  To  extend  the  time  authorizing  the  Saiut  Loiiiii 
and  liiiinini^hnin  Itailroad  to  build  a  bridge  across  Tennessee  fiivcr 

at  (.'lifton,  IVnncssc*'. 

Be  if  niavfed  by  the  Senate  and  House  of  RepresentaUveB 

r.ndjii'  a(  rort  8  of  the  United  States  of  America  in  Congress  assembled^  That 

1/ n/iw 'jV'd"  t^^     Saint  L<mis  and  Birmingham  liailway  Company, being 

a  c()ri)oration  created  and  organized  nnder  the  laws  of  the 

State  of  Tennessee,  and  to  which  aathority  was  given  by  an 

^.^^^  .,>  ^  ^-     Act  of  Congress  entitled  '^  An  Act  to  authorize  building  a 

"  *^  '  '*   '     Ijridge  oyk'v  Tennessee  IMver,"  approved  June  sixth,  eight- 

(»en  liundrcMl  and  ninety-two,  is  hereby  given  the  right  to 

begin  the  construction  of  the  bridge  therein .  authorized 

Tiiiir  lor  run  uccorcllng  to  thc  tcmis  of  said  Act  within  twelve  months 

sjru<tioi.exttu.i  fi.<^,,,  tj^*  approval  of  this  Act,  the  said  bridge  to  be  com- 

l)Ieted  within  three  years  from  said  date.  It  is  hereby 
further  provided  that  if  the  construction  of  said  bridge  be 
not  commenced  and  the  structure  completed  within  the 
times  hereinbef<n'e  mentioned,  then  this  Act,  and  that 
ai)i)roved  June  sixth,  eighteen  hundred  and  ninety-two, to 
wliicli  referen(;e  is  hei'clnbefore  made,  shall  be  nail  and 
void. 
AmoiHiin  oT)  t.  Skc.  li.  That  the  right  to  alter,  amend,  or  reiteal  this  Act 
*  *'  is  hereby  expressly  reserved  without  any  liability  on  the 

part  of  the  United  States  for  any  damages  on  account  of 
such  alteration,  amendment,  or  repeal. 

Approved,  April  21,  1894. 
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CHAP.  60.— All  Act  To  authorize  tlio  West  Braddoek  Brid«;o  Com-     April  21,  Ifm. 
pany  to  construct  a  bridge  over  tlio  Monougahela   River  from  the 
uorou<;li  of  Rankin  to  Mfttiin  Township. 

7>V  //  enacted  by  the  Senate'  and  House  of  Representatives 
oj  the  United  States  of  America  in  Congress  assembled^  "^^'^^Br^rro^Cora'^^^ 
It  sliiill  be  lawful  for  the  West  Braddoek  Bridfje  Company,  luay^ifndg^^Ml? 
a  corporation   organized  under  the  laws  of  tlic  Conun<)n- "^'jys-^j^^^^lj.^^^^^ 
wealth  of  Pennsylvania,  to  eonstriiet  and  maintain  a  bridge  ty,  Vv..   * 
and  approaches  thereto  over  the  Monongahela  lliver  from 
a  jioint  in  the  borough  of  llankin,  in  the  c<mnty  of  Alle- 
gheny, to  a  point  in  Mifflin  Township,  in  the  county  of 
Alleglieny. 

Sec.  l\  That  said  bridge  may  be  constructed  to  provide    ^'^  ^  '  ^  'T  ^  ^i 

^         . ,  V        -^  J.       '  4.         4.  1  ^a«»>n,  and  foot 

for  the  passage  ot  railway  trains,  street  cars,  wagons,  and  bmigo. 
vehicles  of  all  kinds,  for  the  transit  of  animals,  foot  pas- 
sengers, and  all  kinds  of  commerce,  travel,  or  communica- 
tion, and  said  corporation  may  charge  and  receive  reason- 
able tolls  therefor,  subject  to  the  approval  of  the  Secretary 
of  War. 

Sec.  :\.  That  any  bridge  built  under  this  Act  and  subject    Lawful  struct- 
to  its  limitations,  shall  beii  lawful  structure,  and  shall  berJiSte!*"*    ^^" 
recognized  and  known  as  a  post-route,  and  it  shall  enjoy 
the  1  ights  and  privileges  of  other  post-roads  in  the  Unfteil 
States:  Provided,  That  the  United  States  may  construct    Proviso. 
a  postal  telegraph  over  said  bridge  without  charge  there-  prapi/."^    ^^^^ 
for. 

Sec.  4.  That  said  bridge  shall  be  built  and  locateil  under  Secretary  of 
and  subject  to  such  regulations  for  the  security  of  naviga- pians.^otc.^^"*^** 
tion  of  said  river  as  the  Secretary  of  AVar  shall  prescribe; 
and  to  this  end  the  said  corporation  shall  submit  to  the 
Secretary  of  War  for  his  examination  and  approval  the 
l)hins  and  drawings  of  said  bridge,  and  a  map  of  the  pro- 
posed location,  giving,  for  the  space  of  one  mile  each  way, 
the  toi)ography  of  the  banks  of  the  river  and  the  shore 
lines  at  high  and  low  water,  the  direction  and  strength  of 
the  cnrrent  at  all  stages,  and  the  soundings,  Jiccurately 
showing  the  bed  of  the  stream,  the  location  of  any  other 
bridge  or  bridges  in  the  vicinity,  and  shall  furnish  such 
other  inlbrmation  as  may  be  re(|uired  for  a  full  and  satis- 
factory understanding  of  the  subject,  and  until  the  plan 
and  location  of  said  bridge  have  been  approved  by  the 
Secretary  of  War,  the  bridge  shall  not  be  commenced  or 
built :  Provided,  That  the  channel  span  of  said  bridge  shall  rrovUo. 
be  in  length  not  less  than  four  hundred  feet  in  the  clear,    (channel  span. 

Sec.  5.  That  all  railroad  companies  desiring  the  "sc  of  ^  J^»^^^y™iiroad 
anv  bri<liie  constructed  under  this  Act  shall  have  Jind  i^^»  *^^'"i***"  ^"- 
entitled  to  ecpial  rights  and  privileges  relative  to  the  pas- 
sage  of  raihr.iy  trains  or  cars  over  the   same   and  the 
ai)proach('s  thereto,  ui)on  payment  of  reasonable  compen-    comi)cnsation. 
sation  for  such  use;  and  m  case  the  owner  or  owners  of 
said  bridge  and  the  several  railroad  companies,  or  any  of 
them  desiring  such  use,  shall  fail  to  agree  ui)on  the  sum  or 
sums  to  be  i)aid  and  upon  rules  and  conditions  to  which 
each  shall  conform  in  using  said  bridge,  all  matters  at  issue 
between  them  shall  be  decided  by  the  Secretarv  (»f  War 
upon  a  hearing  of  the  allegations  and  proof  of  the  parties. 
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riuiiijjtnirtrd     Sec.  6.  That  said  bridge  lieroin  autliorizcrd  to  be  con- 
navi-utu.ii.        ij;triuto<l  ftluill  bc  RO  kopt  aiid  managed  at  all  times  as  to 

aflord  proper  iiieans  and  waj's  for  the  )iassagc  ol  vessels, 

bar^^es,  or  rafts  both  by  day  an<I  by  ]iigbt,  and  thera  shall 

bc  dis])hiyed  on  said  bridge  by  the  owners  thereof,  flrom 

Li;;iitH,  etc.     sunset  to  sunrise,  sueh  lights  or  other  signals  as  the  Light- 

ai:iii;.Ms.         ll()us(>  r>oiird  may  prescribe;  and  sueh  changes  shall  be 

inasle  from  time  to  time  in  the  structure  of  said  bridge  as 

Congress  nn»y  direct,  at  the  expense  of  said  bridge  eom- 

l)any,  in  order  the  more  effectually  to  preserve  the  free 

navigation  of  said  river. 

AiiH'riiiiM «  nt.     {Se(\  7.  That  the  right  to  alter,  amend,  or  repeal  this  Act 

*"*''  is  hereby  (expressly  reserved,  and  the  right  to  reciiiire  any 

changes  in  said  structure  or  its  entire  removal  at  the 
expense  of  the  owners  thereof,  or  the  corporation  of  per- 
sons ecmtrolling  the  same,  whenever  public  interests  reqaire 
it,  is  also  reserved. 
(N.mni.nr.nnnt  Skc.  8.  That  this  Act  shall  bc  null  and  void  if  actual 
ami  completion.  (.^j„,^truetion  of  tlic  bridge  herein  authorized  be  not  com- 

meneecl  within  one  year  and  completed  withiu  three  years 
from  the  date  of  the  appi-ovalof  this  Act. 

xVpproved,  April  L'l,  1804. 


A  ]irii  'Ji,  \SM.  CHAP.  61.— An  Act  T(»  proviclo  for  further  urgent  defioiencieB  in  the 
a]>  propria  turns  for  the  Rcrvico  of  the  (vuvemmcnt  for  the  fiscal  year 
tnxliiitr  .Innu  thirtieth,  eighteen  hundred  and  ninety-four,  and  for  other 

jmrpOvses. 


rrir.nt   d.'t\.      He  if  n^acted  by  the  Senate  and  Hotme  of  Represenfatirei 

|li  liltll»Il<4. 


««.  .M  .r.    ai»pn».  ^^j'  fj^^  (^nitcd  IStatcfi  of  America  in  Congress  assembled^  That 


the  following  snniR,  or  so  ninch  thereof  as  may  be  necessary, 
be,  and  the  same  are  hereby,  api)ropriated,  out  of  any  money 
in  the  Treasury  not  otherwise  appropriated,  for  the  objects 
hereinafter  ex])ressed,  bein|^  for  the  service  of  the  fiscal 
year  eif^hteen  hundred  and  ninety- four,  namely: 


^^••^    J>n>"'t  WAR  DEPARTMENT. 

'ii!!-;.\c!r  ^"''^  "*     That  the  approin*iation  of  eleven  thousand  nine  hnndred 

Appronnationand  fiftvei^lit  dolhu's,  nnnle  for  the  repair  of  theold  Ford^s 

'""'"'""'  Theater  buihliuK  by  the  Act  approved  March  twelfth,  eight 

eeii  hnndred  and  ninety-fmir,  is  made  available  for  ezpend- 

i(:ure  during  the  fiscal  year  eighteen  hundred  and  ninety* 

five. 
N.  w    Vi.rk     IlAKnoK  OF  New  York:  For  prevention  of  obstructive 
"'"  ""'  and  injiirions  deposits  within  the  harbor  and  atyacent 

wat(TS  of  New  York  City: 
jjt.ninrr  "Niiu      j^^^r  i)ay  of  crcw  and  maintenance  of  steamer  Niinrod,  two 

thousainl  doUars. 

-:<^  «  •  #  •  « 

Approved,  April  121,  1804. 
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CHAP.  62.— An  Art  Aiith()rizin«,'  the  Texarkaua  and  Fort  Sinitli      April  21,  1894. 
Railway  Company  to  l)ri(lgc  Little  River,  in  the  State  of  Arkansas.  " 

J>r  it  enacted  hi/  the  Senate  and  House  of  Representatives  of 
tlic  I'nited  States  of  America  in  Congress  assembled,  That  tlie  Fwrsmm"Ka^i^ 
Tt'xarkanii  and  Fort  Smith  Kailway  Comi)any,it8  successors  way  Company 
or  assio-iis,  he,  and  is  hereby,  authorized  to  construct  and  neRivoJ^at  M.lr- 
maintain  a  railway  bridge,  and  approaches  thereto,  over  and  "» ^♦^''^.v.  -^rk. 
across  Littk*  J\iver,  in  tlie  State  of  Arkansas,  at  or  near 
.Moiris  Ferry.     Said  bridge  shall  be  constructed  to  pro- 
vide tor  the  i)assage  of  railway  trains,  and,  at  the  option  of  Railway. warron, 
said  company,  may  be  used  for  the  passage  of  wagons  and**"*^^""*  i»ruigo. 
veliicles  of  ail  kinds,  for  the  transit  of  animals,  and  for 
foot  ])assengei's  for  such  reasonable  rates  of  toll  as  may  be 
api>r()\  ed  from  time  to  time  by  the  Secretary  of  War.    That    ^^^^^  bridge, 
if  the  said  bridge  shall  be  made  with  unbroken  and  contin- 
uons  sjKins  tlieie  shall  be  at  least  one  span  of  a  height  of 
not  less  than  tifty  feet  above  low  water  as  understood  at 
tlu^  i)oint  of  location,  measured  to  the  lowest  part  of  the 
snperstructnre  of  said  bridge;  and  said  span  shall  have 
a   clear  opening  of  at  least  two  hundred   and  tifty  feet 
between  the  piers,  measured  at  right  angles  t4)  the  current, 
and  shall  be  over  the  main  channel  of  the  river,  and  the 
bridge  shall  be  at  right  angles  to,  and  the  piers  parallel 
with,  the  cnrrent  of  tlie  river.     And  if  the  bridge  over  the    i>rawbridge. 
said  river  shall  be  constructed  as  a  draw  or  pivot  bridge 
the  draw  or  pivot  pier  shall  be  over  the  main  channel  of 
the  river  at  an  accessible  navigable  point,  and  theoi)enings 
on  each  side  of  the  pivot  i)ier  shall  not  be  less  than  one 
hun<lre<l   and  thirty  feet   in   the   clear,  unless  otherwise 
e\])ressly  dire^'ted   by  the  Secretary  of  War,  and,  if  so 
directed,  shall  be  according  to  such  direction,  Jind  the  said 
openings  shall  be  accessible  at  all  stages  of  water,  and  the 
sjnins  shall  be  not  less  than  ten  feet  Jibove  extreme  high 
water,  as  understood  at  the  point  of  location,  to  the  lowest 
]>ait  of  the  sni)erstriictnre  of  the  bridge,  and  the  piers  and 
draw  rests  shall  be  ])arallel  with  and  the  bridge  at  right 
angles  to  the  cnrrent  of  the  river;  and  no  riprap  or  other 
ontside  ])rotection  for  imi)erfect  foundations  shall  be  per- 
mitted to  appioach  nearer  than  four  feet  to  the  surface 
of, the  water,  at  its  extreme  low  stage,  or  otherwise  to 
encroach  njmn  the  channel  ways  provided  for  in  this  Act; 
and  the  draw  shall  be  opened  promi)tly  upon  reasonable    openingdraw. 
signal  for  the  passing   of  boats;   and  whatever   kind   of 
bri<lge  shall  be  constructed  said  company  shall  maintain, 
at  its  own  expense,  from  sunset  till   sunrise   throughout 
the  season  of  navigation,  such  lights  or  other  signals  on    Lights,  etc. 
said  bridge  as  the  Light- House  l^oard  may  luescribe. 

Sk(\  2.  That  th(^  bridge  built  under  this  Act,  and  subject  ^^^J^,*!",}  "{^0^1 
to  its  limitations,  shall  be  a  lawful  structure,  and  shall  be  route, 
recognized  and  known  as  a  i)ost  route,  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  trooj>s,  and  the  munitions  of  war  of 
the  Tnited  States  than  the  rate  ])er  mile])aidfor  the  trans- 
poi  tation  over  the  railroad  or  i)iiblic  highways  leading  to 
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the  said  brid^o;  and  it  sliall  enjoy  tin*,  rights  and  privileges 
of  other  i)()st  roads  in  the  l-nited  States. 

rn..i.>st.iu  t.  a     Sec.  ?>.  That  no  l)ri<lge  Sihall  be  erected  or  maiiitainecl 
"''''-^*''"'''         nn(b'r  the  anthoriry  of  this  Act  whieli  shall  at  anv  time  sub- 

stantiallyoi'  niateiially  obstruct  the  free  navigation  ofsai<l 
river;  and  if  tlit^  bridge  erected  under  such  authority  shall, 
in  tlie  opinion  of  the  Secretary  of  War,  obstruct  such 
navigation,  he  is  hereby  authorized  to  cause  such  change 
or  alteration  of  said  bridge  to  be  made  a;^  will  elVectually 
obviate  sucli  obstruction;  and  all  such  alterations  shall  be 
made  and  ail  sucli  obstructions  be  removed  at  the  expense 
of  the  owner  or  owners  of  said  bridge.     And  in  case  of  any 

Liti-:in..n.  litigatiou  arising  from  any  obstruction  or  alleged  obstruc- 
tion to  the  free  navigation  of  said  river,  caused  or  alleged 
to  be  <*aused  by  said  bridge,  th<'  case  may  be  brought  in 
the  district  court  of  the  United  States  ibr  the  State  «  f 
Arkansas,  in  whost^  jurisdiction  any  i)ortion  of  said  obstruc- 

j'rn.i;,,,  tion  or  bridge  may  be  located :  Provhlid^  That  nothing  in 

this  Act  shall  be  so  construed  as  to  repeal  or  motlifv  anv  of 

lAi.iiii-  i;i\vsthe  provisions  of  law  now  existing  in  refereu<'e  to  the  pro- 
II. .t  ;.ii.<t..i.        teetiuu  ol'  the  navigation  of  rivers  or  to  exempt  said  bridge 

from  the  operation  of  the  sanu'. 

r>.    i.>   <.;ii.i      Si:t'.  I.  That  all  railway  companii^s  desiring  the  use  of 
»oh, 1.1111. s.         ^.jjij  ]),.i(]o^.  shall  have  and  be  entitled  to  eiiual  rights  and 

privileges  relative  to  the  passage  of  railway  trains  overthe 
sanu',  and  over  the  approaches  thereto,  upon  payment  of  a 
reasonable  compensation  for  such  use. 

s.(r.i.iiy     .. f     Sr.c.  T).  That  the  bridge  autliorized  to  be  <'onstrncted 
Han>.'.  i«'.' '  '^  '    under  tliis  Act  shall  be  built  ami  located  under  and  subject 

to  sneh  regulations  for  tlie  security  of  navigation  of  said 
river  as  th(»  Secretary  of  War  shall  i)rescribc;  and  tos  'cure 
that  object  the  said  comi)any  or  corporation  shall  submit 
to  tlie  Secretary  of  War,  for  his  examination  and  approval, 
a  design  and  drawings  of  said  bridge  and  a  map  of  the 
location,  giving  for  tlie  space  ol*  one  nule  above  and  one 
mile  below  the  pro]>osed  location,  the  topography  of  the 
banks  of  the  river,  the  shorelines  at  high  and  low  water, 
the  direction  antl  strength  of  the  currents  at  all  stages, 
and  the  soundings,  accurately  showing  the  bcnl  of  the 
stream,  the  location  of  any  otlu*r  bridge  or  bridges,  ami 
shall  fnrnisli  sucli  other  information  as  may  be  required 
lor  a  full  and  satisfactory  understanding  of  the  subject: 
and  until  the  saiil  i)lan  and  location  of  the  bridge  are 
ai)provc(l  !>>'  the  Secretaiy  of  War  the  bridge  shall  not  be 

(  i...n_«-.  built ;  and  >l.ould  any  change  be  made  in  the  plan  of  such 
brid;;e  during  the  ])rogress  of  construction,  audi  change 
sliall  be  subject  to  the  ap])rovaI  of  the  Secretary  of  War. 
And  the  said  structure  shall  be  (thanged  at  the  cost  ami 
expense  of  the  owners  thereof,  from  time  to  time  as  the 
Secretary  (d*  War  may  direct,  so  as  to  preserve  the  free  and 
convenient  navigation  of  said  river,  and  tiie  authority  tr) 
<'rect  and  continue  said  bridge  shall  be  subject  to  revoca- 
tion by  the  Secretary  of  War,  whenever  the  public  good, 
in  his  judgment,  .so  reciuires. 

*     :•>'■.         "^r.c.O.  That  the  right  to  alt<M*,  amend,  or  repeal  this  Act 
i  .  Iici'eb\'  exprcsslv  I'lfserved. 
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Sec.  7.  That  this  Act  shall  be  null  and  void  if  actual  cou-  j„^,p^"'f"Y"^^"* 
structioii  of  the  brhlge  herein  authorized  be  not  eouunenced  **"'    *^*^*"^  **^*"°" 
within  one  year  and  completed  within  three  years  from  the 
approval  of  this  Act. 

A])pr(»ve<l,  April  21,  1804-. 


CHAP.  64. — An  Art  To  authorizo  tho  roiistrurti-'U  of  a  steel  bricl^e   April  24, 1894. 

ovci  the  Saint  Louis  River,  between  the  States  ot'Wiseonsin  aiul  Miu- 

nesota. 

Be  it  enacted  l>i/  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That    Duinth     and 
the  Dulutli  and  8ui)erior  Bridjjfe  Company,  a  corporation  |^3n;nry  ^m ay 
oi";;anizcd  under  tho  laws  of  the  State  of  Wisconsin,  andi>ri<ij:«  samt 
its  successors  in  interest  be,  and  is  hereby,  authorizecl  to  ,K.rsi»ihit!^\\i^^^ 
construct  and  maintain  and  operateabrid^e  and  approaches*?  ^'^^^^  P<>i°^ 
thereto  over  the  Saint  Louis  River,  between  the  States  of 
Wisconsin  and   Minnesota,  extending;  from  the  nortlierly 
end  of  Conners  Point,  Wisconsin,  to  Kices  Point,  oi)posite, 
ni   the   State   of  Minnesota.      Said   bridge  shall  bo  con- 
structed to  provide  for  the  i)assage  of  street  railway  cars,    Railway,  wag- 
steam  cars,  on  double  tracks  i)ermitting  the  pass:i|}fO  ofJJ"-^*"*^  ^^^^ 
trains  in  opposite  directions  at  the  same  time,  and  for  the 
passage  of  wa^ions  and  vehicles  of  all  kinds,  and  for  the 
transit  of  animals,  and  for  foot  pas.sengers,  under  such 
reasonable  rules  and  regulations  as  may  be  prescribed  by 
said  company  or  its  succes.sors  in  interest,  and  for  such 
leasonable  rates  of  toll  as  may  be  agreed  upon  by  the    toii. 
l)arties  in  interest  ami  approved  by  the  Secretary  of  War: 
Provided^  hoicerer,  That  the   right  of  passage  over  said    J^rovUo. 
bridge  and  a])proaches  shall  at  all  times  bo  free  to  tlie    Fr^paasage. 
employees  and  apparatus  of  the  fire  and  police  departments 
of  the  cities  of  Duluth  and  Superior,  when  in  actual  service. 
And  in  case  of   any    litigation    concerning    any  alleged    LitigaUon. 
obstruction  to  the  free  navigation  of  said  river  on  account 
of  said  bridge  the  cau.se  shall  be  tried  before  tho  circuit 
court  of  the  United  States  in  whose  jurisdiction  any  por- 
tion of  said  obstruction  or  bridge  is  located. 

Sec.  L\  That  any  bridge  built  under  the  provisions  of    Unobatrncted 
this  A<*t  shall  be  builr  and  constructed  without  material  °*^^^*  ***"* 
interference  with  the  security  and  convenience  of  naviga- 
tion on  said  river  Ix^yond  what  is  necessary  to  carry  into 
etfect  the  rights  and  privileges  hereby  granted,  and  shall 
be  at  least  twenty  ?ight  feet  in  height  in  tho  clear  above 
high  water  maik,  with  rafting  spans  on  either  side  of  the 
draw  of  not  less  than  two  liundred  and  fifty  feet  each; 
and,  in  order  to  secure  comi)liance  with  these  conditions, 
the  said  corporation  shall  submit  to  the  Secretary  of  War  a    Secretary  of 
jdanof  the  bridge  and  accessory  works  provided  for  in  this  plans,  otc.^^*^**^* 
Act,  together  with  a  detailed  map  of  the  river  for  a  distance 
of  one  mile  above  and  one  mile  below  the  proposed  site  of  ' 
said  bridge,  with  such  iii formation  as  may  be  required  by 
the  Secretary  of  War  for  a  full  and  satisfa(;tory  under- 
standing of  the  subject;  and  the  Secretary  of  War  is  hereby 
authorized  and  directed,  upon  receiving  such  plan  and  map 
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and  other  inforiuatioii  and  being  satisfied  that  the  bridge 
built  upon  such  plan  and  with  such  accessory  works  aud 
at  Buch  h)cality  will  conform  to  the  prescribed  condition  of 
this  Act,  to  notify  the  company  that  he  approved  the  same; 
and  upon  receiving  such  notiiication  the  said  company 
may  proceed  to  the  erection  of  said  bridge,  cOuforuiing 
strictly  to  the  approved  plan  and  location;  but  until  the 
Secretary  of  AVar  shall  approve  the  plan  and  location  of 
said  brid<;c  and  accessory  works,  and  notify  the  company 
of  tlie  same,  the  bridge  shall  not  be  built  or  commenced; 
and  should  any  change  be  made  or  become  necessary  in 
llie  plan  of  the  bridge  or  accessory  works  during  the 

( i>:iii-.s.         piogress  of  construction  or  after  completion  such  change 
shall  likewise  bo  subject  to  the  approval  and  direction  of 

/v.nv.,.  the  Secretary  of  War:  Provided^  hotceverj  That  if,  in  the 

oi)iniou  of  the  Secretary  of  War,  the  interests  of  navigation 

i;<.iu(  lion  of  permit  it,  it  shall  be  within  his  discretion  to  reduce  the 
"'*"'"  rcqiiirement  of  height  in  the  clear  above  high-water  mark 

from  twenty  eight  feet  to  twenty-six  feet. 

AiiH  to  iia\i      8i:( .  ;>.  That  the  accessory  works  referred  to  in  the  pre- 
'''*'""  ceding  section  shall  be  such  booms,  dikes^  piers,  or  other 

suitable  and  proi)er  structures  for  coulining  the  flow  of 
water  to  a  ])erinanent  channel,  and  for  the  guiding  of  steam- 
boats, raits,  and  otlier  water  craft  safely  througli  the  draw 
and  rafting  spans,  as  shall  be  reqmred  by  the  Secretary  of 
War;  and  in  addition  thereto,  and  before  the  construction 
of  the  bridge  to  be  built  under  this  Act,  the  company  or 
persons  owning  or  holding  such  bridge  shall  be  i*equired, 
under  the  direction  of  the  Secretary  of  War  or  such  officer 

i)Mii-iii^r  1 ...  as  he  shall  designate,  to  dredge  out  to  a  minimum  depth 
'""'^  of  twenty-one  feet  the  two  triangular  spaces  above  and 

l)e]ow  tlie  proi)osed  site  of  the  bridge  included  in  the  infce- 
ri(n*  angk's  ibrnied  by  the  crossing  of  the  two  channels  at 
'M  he  gate,"  to  such  an  extent  as  to  create  a  basin,  the  east- 
erly and  westerly  limits  of  which  shall  l>e,  respectively,  at 
not  to  exceed  one  thousand  feet  from  the  axis  of  the  bridge, 
and  such  basin  shall  be  maintained  by  the  said  company 
or  ])ers()ns  owning  and  holding  said  bridge,  at  all  times 
thereafter,  in  a  condition  aflbrding  safe  navigation  to  all 
vessels  drawing  twenty  feet  of  water. 

i):aw.  Sj:(\  a.  Tliat  the  bridge  built  under  this  Act  shall  be 

constructed  as  a  ])ivot  drawbridge,  with  the  draw  over  the 
main  channel  of  the  river  at  an  accessible  aud  navigable 
point,  and  with  a  s])an  of  not  less  than  two  hundred  feet 
in  hMigth  in  the  clear  on  each  side  of  the  central  or  pivot 
pier  of  the  draw,  measured  at  right  angles  to  the  axis  of 

/v.-nw>.v         the  channel:  Proridvd^  Tliatthe  said  draw  shall  be  opened 

opcniuirdniw.  pj.^^jup^]^.  ^^^j  reasonable  signal  for  the  passage  of  boats, 

vessels,  and  other  water  craft:  Aud  provided  further.  That 
siiid  i'onipany  or  cor])oration  shall  maintain  at  its  own 
expense,  from  sunset  to  sunrise  through  the  season  of  nav- 
Li^'htrt,  Hr.  igatiou,  such  lights  or  other  signals  on  said  bridge  as  the 
Li;ihtITous(»  r>oanl  shall  prescribe.  The  suiierstructnre  of 
said  bridge  shall  Ix'.  constiucted  of  iron  and  steel,  and  be 
suiliciently  sn])ported  by  abutments  and  piers  of  Holid 
masonry. 
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Sec.  5.  That  all  street  and  other  railway  companies,    ^^  ^y  oti»«r 
t('l('<j^rapli  and  telephone  companies  desiring  the  use  of  said  ^®™p*°  ®®' 
l)ri(]<ie  shall  have   and   be  entitled  to  equal   rights  and 
1)1  i\  ilexes  relative  to  the  passage  of  cars  and  stringing 
wires  over  the  same  and  over  the  approaches  thereto  upon 
the  ])ayinent  of  a  reasonable  compensation  for  such  use;    coiupensation. 
and  in  case  the  owner  or  owners  of  said  bridge  an<l  the 
several  street  and  other  railway  companies,  orany  of  them, 
(l(\^iiing  such  use  shall  fail  to  agree  on  the  sum  or  sums  to 
be  paid,  nnd  on  the  lules  and  conditions  to  which  each  shall 
coiil'orm  in  using  said  bridge,  all  nnitters  at  issue  between 
them  shall  be  decided  by  the  Secretary  of  War,  upon  hear- 
ing the  allegations  and  proofs  of  the  parties  in  question. 
And  all  owners  and  persons  in   charge  of   wagons  and    Footand wagon 
vehicles  and  animals  of  all  kinds,  and  all  foot  passengers,  ^*®®*^*'* 
shall  have  and  be  entitled  to  equal  rights  to  passage  and 
transit  over  said  bridge,  and  over  the ai)proaches  thereto, 
upon  payment  of  a  reasonable  compensation  for  such  use, 
snch  rate  of  compensation  to  be  agreed  upon  by  and  between    Componsation. 
the  connnon  councils  of  the  cities  of  Superior  and  Duluth 
and  the  owner  or  owners  of  said  bridge;  and  in  case  the 
owner  or  owners  of  said  bridge  and  the   said  common 
(•(amcils  fail  to  agree  on  the  sum  or  sums  to  be  paid  all 
matters  of  issue  between  them  shall  be  decided  by  the 
Secretary  of  War,   upon  hearing  of  the  allegations  and 
proofs  of  the  parties  in  question. 

Skc.  G.  That  the  com])any  or  persons  owning  and  holding  saiotoDniath 
such  bridge  shall,  at  any  time  after  the  completion  thereof,  i^rrwia^^TautCor' 
sell  and  transfer  the  same  to  the  city  of  Duluth,  in  the^^ed. 
county  of  Saint  Louis,  in  the  State  of  Minnesota,  and  to 
the  city  of  Superior,  in  the  county  of  Douglas,  in  the 
State  of  Wisconsin,  or  to  the  said  counties  jointly,  and  sur- 
render the  entire  control  and  management  thereof,  with 
all  the  rights  and  privileges  and  franchises  thereto  apper- 
taining, upon  payment  to  such  holders  and  owners  of  the 
total  amount  expended  up  to  the  time  of  the  transfer  in 
and  about  the  construction,  maintenance,  and  repairs  of 
said  bridge  and  its  a])proaches  and  accessory  works,  as  well 
as  expended  in  dredging  the  channel  to  and  through  the 
draw  of  such  bridge,  with  interest  thereon  at  the  rate  of 
seven  per  centum  per  annum,  less  the  net  income  from  the 
tolls;  in  which  event,and  in  case  of  the  due  consummation 
of  such  transfer,  the  said  counties  or  cities  shall  thence- 
forth be  subject  to  all  the  obligations  and  conditions 
imposed  by  the  provisions  of  this  Act,  and  shall  assume 
and  i)ay  at  their  maturity  the  unmatured  obligations,  if 
any,  of  the  said  ccmipany  or  persons,  not  exceeding  in 
amount  the  purchase  juice  of  said  bridge  as  herein  pro- 
\  idc<l,  and  the  amount  of  such  obligations  so  assumed,  with 
the  acci  ucd  interest  thereon,  shall  be  deducted  from  the 
amount  of  said  purchase  i)rice,  and  the  remainder  only 
sliall  be  paid  to  said  company  or  persons:  Provided^  That 
said  bridge  and  its  approaches  thereafter  shall  be  made 
free  of  tolls  to  wagons,  teams,  and  foot  passengers,  and  FrecpaHsaga 
St leet - ra i  1  wa v  cars. 


CoDditioos. 


Proviso. 
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^:'''^''l!  ""^hIs^     ^i'^^'-  *'  Tliat  the  brid^a*  and aocessory  works  constructed 

lout* !""     '  "''  under  this  Act  and  according  to  its  terms  and  limitatious 

shall  he  a  lawful  structure,  aiul  shall  be  recognized  and 
known  as  a  i)ost  route  upon  which  no  higher  charge  shall 
be  made  tor  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  munitionsol"  war  of  the  United  States  than 
the  rate  i)er  mile  ])aid  for  the  transportation  over  the  rail- 
roads or  public  higliways  leading  to  said  bridge,  and  said 
bridge  sliall  enjoy  the  riglits  jind  i)rivileges  of  other  post 
rcmtes  in  the  I'nited  Sates,  and  the  United  States  shall 
i»..>t:ii    1.1.. have  tlic  ri<^ht  of  way  for  postal  telegraph  purposes  across 

-r-'P''-  said  bridge. 

Ai... ml  DM  111.      Sec.  S.  That  the  right  to  alter,  amen<l,  or  repeal  this  Act 

'^'*  is  hereby  (»\piessly  reserved;  and  the  right  to  require  any 

changes  in  said  structure,  at  the  expense  of  the  owners 
thereof,  whenever  Congress  shall  decide  that  the  public 
interests  require  it,  is  also  expressly  reserved. 
( ..limit n.(  111.  lit     Sec.  0.  That  tliis  Act  shall  be  null  and  voicl  if  at'tual 

!ui<i..)iiii.ution.  tjoiist ruction  of  the  bndge  therein  auth(U*ized  be  not  com- 
menced within  one  year  and  (•omi)leted  within  three  years 
from  the  dat<^  of  the  ])assag(»  of  this  Act. 

Ai)proved,  April  24,  1801. 


Mav  1.  iriM.  CHAP.  67.— All  Art  Tonntliorizo  tho  S:iint  Louis  Rivor  Hrhljr©  Coiii- 

pnuy  and  Ihc  Dulutli  'I'ranslVr  h'aihvny  Com])any  to  (ronstruct.  iiiaiii- 
tain.  ami  <>])('rat«ia  bridge  ovn*  tlu»  Siiiiit  I^ouis  River  from  a  ]ioiiit  at 
(»r  iMJir  (irassy  Point,  in  tlic  villa«jj<»  of  West  Dulutli,  Miiiueisota,  to  tbc 
most  availal>l(!  point  o])p()site,  in  lln^  Stato  of  AVisconsin. 

lif  if  cnactrd  by  the  Souitr  aud  Jfousr  of  RpprvsvntattrcH 
s.iint  Lnnirto/*  thc  I ')t it('(l  St<if<s  ()/  Aw(ric(t  in  Coiu/rcss afisemhiedy  That 
romI.any\'!na^^>^*^^'*'^^^  LouisKivcr  Hiidge Company, acorpoiationorgan- 
iMiiiiti.  Tnin-i.ri/ed  and  existing  under  thelawsof  the  Stateof  \Vis<«onsin, 
pl.'i'il'i,i!.>  /.ri.Vi'and  thc  Dulnth  Transfer  Railway  Company,  a  corporation 
s.ii  1  loMis  j:iv-  (.i(witcd,  organ  i/(ul,  and  existing  under  and  by  virtue  of  the 
Wis.  laws  of  the  Slate  of  Minnesota,  and  their  respective  suc- 

cessors in  interest  he,  and  an^  hereby,  authorized  t^i  con- 
struct, maintain,  and  o[)eratea.  bridge,  with  theapi)roaches 
thereto,  over  the  Saint  Louis  Hiver,  between  the  States  of 
j\Iinnt\s()ta  and  Wisconsin,  extending  from  or  near  (Iras^y 
I*oint,  West  Dulutli,  in  the  State  of  Minnesota,  to  the  most 
available  point  op])osit(»,  in  the  city  of  Superior,  in  tlie 
conntv  of  Douglas,  and  State  of  AVisconsin.  Said  hridjre 
shall  be  coast  rncted  to  provide  for  th(».  i)assageof  cars,  loco- 
nictiv(»s,  and  trains  of  railway  comi)anies  and  shall  have 
laid  thereon  and  t  hereover  railroad  tra«*ks  for  the  more  per- 
fect connection  of  anv  railroads  that  aroior  may  be  co:i- 
structed  to  said  bridge,  or  the  idaco  of  its  location,  to  the 
end  thatintendiangeoftrallic  may  be  encouraged  and  inter- 
state commerce  ])romot(Nl  and  facilitated;  and  the  same 
K..iiv:iv.  v.:i-. '^hall  ho  so  bndt  as  to  ]>rovide  for  and  permit  of  the  ]>assage 
*'",'''"'   '  ""  ♦  tlicreover  of  the  cars  and   rolling  stock  of  street  railway 

com])anies,  wagons,  carriages  and  vehicles  of  all  kinds, 
aininals.  tnot  ])assen.u'ers,  and  travelers  under  such  reas<m- 
ablr  rul(\s  and  regnlations  as  may  be  prescribed  by  the  said 
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companies  authorized  hereby  to  construct  the  same,  or  their 
successors  iu  interest,  and  for  such  reasonable  rates  of  toll    toii. 
as  may  be  lixed  by  said  companies,  to  be  approved  from 
time  to  time  by  the  Secretary  of  W<ar:  Provided,  however^    proviso. 
That  said  bridge  and  its  ai)proaches  shall  bo  made  free  of   J-^t^o  passage, 
tolls  to  wa^i^ons,  teams,  foot  passengers,  and  street  railways 
at  the  end  of  twenty  years  from  the  passage  of  this  Act  if 
not  made  Ace  before  the  end  of  said  time. 

Skc.  2.  That  the  bridge  to  be  built  under  this  Act  shall    ^^''•»^- 
be  constructed  as  a  pivot  drawbridge,  with  a  draw  over  the 
main  channel  of  said  river,  at  an  accessible  and  naviga- 
ble j)oint,  to  be  approved  by  the  Secretary  of  War,  and 
with  si)aris  of  not  less  than  erne  hundred  and  seventy-live 
feet  in  length  iu  the  clear  on  each  side  of  the  central  or 
pivot  pier  of  the  draw;  and  also  a  fixed  span  with  a  length 
of  not  less  than  one  hundred  and  seventy-five  feet  to  per- 
mit the  i)assage  of  rafts  under  said  bridge;  and  said  draw 
shall  be  opened  ])romi)tly,at  reasonable  signal,  for  the  pas-    oi>ening  umw. 
sage  of  boats,  vessels,  and  other  water  craft  whose  con- 
struction shall  be  such  as  not  to  admit  of  their  i)assage 
under  the  draw  of  said  bridge  when  closed,  but  in  no  ciise 
shall  unnecessary  delay  occur  in  the  opening  of  said  draw; 
and   there  shall  be  maintained  by  such  cori^orations,  at 
their  own  expense,  from  sunset  to  sunrise,  such  lights  or    Lights,  etc. 
other  signals  ui)on  said  bridge  as  the  Light-Uouso  Board 
may  prescribe;  and  there  shall  also  be  maintained,  at  their 
own  exi)ense,  sheer  booms  or  other  proper  protection  to 
guide   rafts,  boats,  vessels,  and  water  craft  through  said    ams  to  navi 
draw  spans;  and  the  said  company  or  companies  may  do  ^*^*""' 
any  dredging  necessary  for  confining  the  flow  of  water  to 
a   permanent  channel  or  to  the  maintenance  thereof  at 
navigable  dei)ths. 

Si:( .  3.  That  the  bridge  and  accessory  works  and  Lawful  struct- 
improvements  constructed  under  this  Act  and  according  to  ioute.*"^  ^***' 
its  terms  and  limitations  shall  bo  a  lawful  structure,  and 
said  bridge  shall  be  recognized  and  known  as  a  post  route 
upon  which  no  higher  charge  shall  be  made  for  the  trans- 
portation over  the  same  of  the  mails,  troops,  and  munitions 
of  war  of  the  United  States  than  the  rate  per  mile  i)aid  for 
their  transmission  over  railroads  and  public  highways 
leading  to  said  bridge,  and  the  United  States  shall  have 
the  right  of  way  for  postal  and  telegraph  purposes  across 
>aid  bridge,  free  of  charge. 

Sec.  4.  That  it  shall  be  lawful  for  the  said  companies  Construction 
hereby  authoii/.ed  to  construct  the  said  bridge  to  make 
such  contracts  and  agreements  respecting  the  construction 
and  maintenance  of  said  bridge  as  they  may  desire,  not  in 
contravention  ot  the  ])rovisions  hereof,  and  may,  if  they 
so  <!(  siic,  contract  and  agree  with  each  other  as  to  their 
ownciship  and  control  of  the  respective  portions  of  said 
biidgc,  to  the  end,  if  they  so  desire,  that  the  said  railway 
(omiiany  may  be  invested  with  the  ownership,  control, 
mana^^ement,  and  maintenance  of  that  portion  thereof 
devoted  to  railway  trathc,  and  the  said  other  company  bo 
invested  with  the  ownership,  management,  control,  and 
maintenance  of  the  residue  of  said  htructure,  or  to  the  end 
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that  the  best  and  most  ft^asihlo  method  may  be  by  said 
companies  devisetl  lor  the  owiiershij)  and  maiiitenaii('(*  of 
said  structure:  and  it  shall  W  lawful,  in  ease  tlie  said 
companies  h(*rel)y  authorized  to  construct  said  bridp*  shall 
so  desire,  for  them  toenter  into  contract  together,  whereby 
either  of  said  companies  may  construct  the  sanu»  under 
tlie  authority  hereby  ^iven,  and  enter  into  c<)n^^act 
tn^efher  as  to  the  ownership,  rights,  and  control  of  the 
r<*spcctive  parties  in  interest:  but  nothiiifjf  hen'in  shall 
relieve  either  of  said  companies  or  corporations  fnnii  any 
bability  Ibr  a  failure  to  comjdy  with  the  provisions  of  this 
Act. 

r„.         :.i:;       Si:r.  r».  That  all  railroad  companies  desiriufj  to  use  that 
^""^ '"'"'*'""'"  porti«)n  ol'saitl  bridjie  constructed  for  railroad   i)ur])oses 

>h»li  have  and  be  entitled  to  equal  rights  and  privilepjea 
i:i  tiu*  |)assin<;  over  the  sanu».  and  in  tlie  use  of  the  machin- 
ery and  fixlures  thereof  and  of  the  ap|)roaclies  thereto  for 
a  reasonai)i(*  connn'nsation,  to  be  i)aid  to  the  owner  or 
owners  thcreol,  antl  it  the  owner  or  owners  of  sanl  brid;j;e 
and  the  several  railroad  comi)anies,  or  either  or  any  of 
them  'le^irin^  sucrh  u^e,  shall  fail  to  agree  upon  the  sum 
or  sums  to  be  ]»aid,  and  the  rules  and  conditions  to  which 
each  shall  conform  in  usin^:^  the  same,  all  matters  at  issue 
beiwtMii  them  shall  be  decided  by  the  Secretary  of  War 
upon  a  hearinjr  of  the  alleviations  and  proofs  of  the  par- 
ties, ot'  which  hearin*::  each  i>arry  shall  have  due  notice, 
and  the  determination  of  the  Secretary  of  War  thereof 
shall  be  bindin<4'  u[)on  the  partn^s  to  such  controversy. 

I  -.  i.v  stHMt  Si:(.r>.  That  all  street,  railway  comi)anies  desiring  to  use 
^' '''■"'  that  portion  of  said  bridge  c(nistructed  and  a])plicabh»  for 

such  use  shall  have  and  be  entitled  to  equal  rights  and 
jn  ivih'-es  relative'  to  the  passage  of  their  cars  and  rolling 
stoek  thereoNtr  and  over  the  ai>|)roaches  thereto  upon  the 

('.Mill.  II.. n. .11.  pityment  of  a  reasonable  comijcnsatioii  for  such  use:  and  in 
<'a^e  {\w  owner  or  owners  of  said  bridge  or  any  ]K)rtion 
thereof,  and  the  street  railway  company  or  companies  so 
desiring  to  use  the  s^ime,  shall  fail  to  agree  upon  the  sum 
or  sums  to  be  i)aid  ni)on  the  rules  and  conditions  to  which 
each  shall  conform  in  using  the  sann*,  all  matters  at  issue 
between  them  shall  Ix^,  de<*ided  by  the  Secretary  of  War  in 
the  manner  ])rovide<l  in  the  last  ])reeeding  section. 

It  :ii  i.r  ..I  Sij'.  7.  'I'liat  t  h(M()m  [)any  or  pcrsoiis  o  wiii  iig  aiid  liohliug 
I  "'  '.'.ii.r  si!  ^nih  bridge  sliali,at  any  time  after  the  comi>letion  thereol", 
1    '  '  sell  and   transfer  the  same,  or  such   ]>ortion  thereof  as  is 

not  used  for  railway  i)urposes,  to  the  city  of  Duluth,  in  the 
count  V  of  Saint  Louis,  in  the  State  of  Minnesota,  and  t«>  the 
city  of  SnjHM'ior,  in  the  county  of  Douglas,  in  the  State  of 
A\'i'('on^in,  oi' to  the  said  coiinti(\s  jointly,  and  surrender 
the  entile  contiol  and  manag<Mnent  ther(»of,  with  all  the 
rights  and  pri\  ileges  and  IVanchiscs  thereto  apjiertaining, 
upon  jjaymenV  to  such  holders  and  owners  of  tlie  total 
am<»unt  expended  up  to  the  time  of  the  transfer  in  and 
aboni  the  con>truetion,  maintenam-e,  and  repairs  of  said 
bridge  and  its  approaidies  and  accessory  works,  as  well  as 
e\])eMded  in  dredging  the  channel  to  and  througli  theilraw 

I  I  i'1-.i.  :  "' Of  su<'h  bridut*:  and  in  case  of  tln^  purchase  of  oulv  a  part 
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of  said  bridge  tlien  the  aiiioimt  to  be  paid  shall  be  appor- 
tioned by  agreeuieiit  between  the  owners  of  said  bridge, 
and  the  cities  or  eonnties  purchasing  it,  or,  in  case  of  \ 

divsagreenient,  by  the  Secretary  of  War,  with  interest 
thereon  at  the  rate  of  seven  i)er  centum  i^er  annum,  less 
the  net  income  from  the  tolls,  in  which  event,  and  in  case 
of  tlie  due  consummation  of  such  transfer,  the  said  coun- 
ties or  cities  shall  thenceforth  be  subject  to  all  the  obliga- 
tions and  conditions  imposed  by  the  provisionsof  this  Act, 
and  shall  assume  and  pay  at  their  maturity  tlie  unmatured 
obligations,  if  any,  of  the  said  company  or  persons,  not 
exceeding  in  amount  the  purchase  price  of  said  bridge  as 
herein  i)rovided;  and  the  amount  of  such  obligations  so 
assuuu'd,  with  the  accrued  interest  thereon,  shall  be 
deducted  from  the  amount  of  said  purchase  price,  and  the 
remainder  only  shall  be  paid  to  said  company  or  persons: 
ProcidciU  That  said  bridge  and  its  approaches  thereafter  Proviso. 
shall  be  made  free  of  tolls  to  wagons,  teams,  and  foot  pas-  ^^^  passage, 
sengcrs  and  street  railway  cars. 

Se(\8.  That  in  order  that  any  bridge  built  under  thction"^  "*''^*" 
authority  of  this  Act  may  be  constructed  and  built  without 
any  material  interference  with  the  security  and  conven- 
ience of  navigation  of  said  river,  beyond  what  is  necessary 
to  carry  into  ett'ect  the  rights  and  privileges  hereby  granted, 
and  in  order  to  secure  compliance  with  the  conditions 
herein  si)ccified,  the  said  corporation  so  constructing  the 
same  shall,  previous  to  commencing  the  work  of  construc- 
tion of  sai(l  bridge,  submit  the  plans  and  location  thereof, 
with  a  detailed  map  of  the  river  at  the  proposed  site  of 
said  bridge,  and  near  thereto,  exhibiting  the  depths  and  ^  .  . 
currents  of  said  river,  to  the  Secretary  of  War  for  hiswar'to'appr^ve 
approval,  together  with  such  further  information  concern- p^*°"' ®^*^- 
ing  said  bridge  and  said  river  as  mjiy  be  deemed  requisite 
by  him;  and  until  he  approves  the  plans  and  location  of 
said  bridge  it  shall  not  be  built.  The  Secretary  of  War, 
ui)on  receiving  such  map  and  plans,  shall  proceed  with  due 
diligence  to  consider  the  same,  and,  upon  being  satisfied 
that  the  same  conform  to  the  prescribed  conditions  of  this 
Act,  shall  notify  said  companies  that  he  approves  the  same, 
and  shall  notify  said  companies  of  any  changes  or  modifi- 
cations necessary  in  order  that  the  same  be  made  to  con- 
form to  said  conditions;  and  the  said  companies,  ujion 
receiving  such  notitication,  may  proceed  to  erect  the  said 
bridge  in  conformity  with  the  ap]noved  i)lans  and  location 
and  the  conditions  herein  ])rescribed;  and  no  change  shall 
be  made  therein  without  the  consent  of  the  Secretary  of 
War  and  his  approval  thereof:  Provided,  hoicererj  That  the  p>'o^[^o. 
Secretary  of  War  shall  give,  or  cause  to  be  given,  to  saidofpi^^^^^tc!'"" 
corporations  reasonable  notice  of  the  time  and  i^lace  of  the 
<M)nsideration  of  said  plans  and  maps  by  him  or  by  any 
ofhcer  of  his  Department,  and  the  said  corporations  shall 
have  a  right  to  apj)ear  with  their  engineers  and  attorneys, 
or  either,  before  such  otlicer,  and  be  heard  in  behalf  of  said 
))lans  before  him,  as  well  as  before  any  ofiicer  authorized 
by  him  to  report  njxm  the  same. 


3Hm)     ulpokt  mf  tiik  chief  of  engineers,  r.  s.  army. 

^  ■  -  ■■  '=  ^\A',  IL  That  ill  c*:isi*  of  any  liti;ratii>n  arising  by  reason  of 

any  olistrnrtiou  of  tho  free*  navi;^atioii  of  .said  rivfr,  by 
reason  of  >ai4l  brijl;iv,  the  rans*.*  may  be  tried  before  the 
circuit  court  of  the  United  States  for  the  States  of  Minne- 
sota or  Wiseonsin.  and  tlie  sai<l  corporations  lierein  author 
i/ed  t'»  const  iinrt  said  bridge,  or  either  of  them  soconstruei- 
in;,^  the  same,  under  the  autiuirity  herein  «^raiited.  their  or 
its  successors  and  assigns,  for  tlie  juirpose  of  ae'iuirinir 
necessary  rights  of  way  for  the  c<instruction  of  necessary 
abutments  .in<l  approaches  for  said  bridge,  and  the  lines 
and  tracks  of  raihoad  thereon,  shall  have  the  power  to 
a<'(|u:re  tlie  .same  by  ijurrhase,  gift,  or  conveyance,  or  by 
«  .:  '.iMiMt;.!!  tin'  e.\erci>e  of  the  ])owcr  of  (Muinent  domain,  and,  for  such 

''■       '    -'        latter  piirpos4'.  may  institute  jiroceedings  in  the  proper 

court  having  jurisdiction  in  each  or  eiiiier  of  said  States 
v.hercin  the  premises  sought  to  be  condemned  are  located, 
or  in  the  circuit  court  of  the  I'nited  States  in  the  pn^per 
disti  ict  or  division  of  either  of  suid  States,  said  proeeedings 
to  )kj  conducted  in  all  rcsj^ects  in  conformity  with  the  pro- 
visions  of  law  in  surh  Stat**  or  States,  for  the  acquisition 
by  coiidemnaticui  of  private  projH'rty,  and  a])propriating 
the  saiHc  to  ]uibli(!  use,  by  c(H'p»iratious  authorized  to  exer- 
cis('  the  power  of  eminent  <hunain. 

< ..  .  .  I...1I1. :.t  SKf  .  10.  That  if  such  bridge  hereby  authorized  to  be 
built  .shall  not  be  commciuuMl  within  one  year  luul  finished 
within  three  years  from  the  date  hereof,  the  rights  and 
privileges  hereby  granted  shall  determine  and  cease. 

Se(\  11.  That  the  right  to  alter,  amend,  or  repeal  this 
A<t  is  heiel)v  (»x])ressly  reserved. 

Approved.  May  1,  ISIU. 


II. i|  '  ■.::i]'i''  i'lii. 


Aii.-i:  il  ::i  i-ii  \ 


_  ,     .  CHAP.  69. --.\n  At  t  To  :imliori/<*  th«»  rcconstrnction  of  a  liri-l^e 

■  '        *■      ;n'ni>s  i1h'  Nin])i:iiji  j^ivrr  near  the  villaj^o  of  Niobrara,  Nebraska.  :iufl 
luMUiiiiX  :iii  aiipMiiM'iatiou  tlH?r»'lnr. 

/,'/•  if  riuirttfl  In/  (he  ^SriKfU'  ami  House  of  KeprcHvninilvvs 
:^  i-' •::".. i  \uvi  r.  qf-  f  Iff.  ['„iff,i  st((  ti  .s  of  Amrrica  in  CongrinH  aHsnnblctL  That 
../;','',',|!.|.'./'.|.','J,''  for  the  purjjose  of  reaching  the  J*onea  and  Yankton  Sioux 
N  luiM.iiM.'  Iiidiun  I'esi-rvation.s,  and  for  carrying  supplies  th4»reto,  the 
Se<  retarv  of  War  be,  ami   he  is  lierebv,  autlnuized   and 
direricd  withoui   unne<*essary  delay  to  cause  to  Ix*  recoa 
strurtcd  acro>s  the   Niobrara    Kiver  near  the  village  of 
Ni«»l»i:na.    Nebraska,    the    (loV(»rnment    bridge    recently 
<lcst roved  bv  ihiods.     Said  bridge  shall  be  a  substantial 
v.MiMieii  Of  iron  biidu'c,  with  the  necessary  approaches, and 
the  sum  of  s4'\en  thou>and  dollars,  or  so  much  thereof  as 
may  be  neeessary  to  reconstruct  said  bridge,  is  hereby 
ai)p!opriale(l  out  of  any  money  in  the  Treasury  not  other- 
wise apiuojniated. 
'  .'.!...  t.  Sec.  l?.  That  no  part  of  the  appro]  »riation  made  by  this 

act  sliall  be  paid  out  of  the  Treasury  until  a  eontra^'t  is 
eiiteiTtl  into  with  resjionsible  ])arties,  with  gmnl  and  sutK- 
citMil  sureties,  to  be  ajiproved  by  the  Secretary  of  War,  fur 
(he  <onsii-uctit)n  and  comjiletion  of  said  bridge,  including 
the  approaches,  at  a  cost  not  exceeding  the  Bum  hereby 
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ppropriated.     Siiid  bridge,  when  reconstructed,  sball  be    Fre«  bridge. 
tVee  to  all  travelers. 

Sec.  '^,  That  this  act  sball  be  in  force  from  and  after  its    Effect, 
passage  and  approval. 

Approved,  May  7,  1894. 


CHAP.  70. — An  Act  To  authorize  the  construction  of  a  bridge  over     May  7.  1894. 
tlio  Mon<)u«:ahela  River  in  the  city  of  Pittsburg. 

lie  it  enacted  hif  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assemhledj  That  jjjJ**^^V]J'^' JJj;' 
the  city  of  Pittsburg,  a  municipal  corporation  created  by  Smgaheif Kiver. 
and  existing  under  the  laws  of  the  Commonwealth  of  Penn- 
sylvania, its  successors  and  assigns,  be,  and  they  are 
hereby,  authorized  and  empowered  to  construct,  maintain, 
and  operate  a  bridge  over  the  Monongahela  Kiver,  from  a 
])oint  on  the  south  shore  of  said  Monongahela  River  at  or 
near  Twenty-second  street,  in  the  Twenty-fifth  ward  of  the 
city  of  JMttsburg,  to  a  i)oint  on  Brady  street  directly  across 
said  river,  and  on  the  north  shore  thereof  and  within  the 
said  city  of  Pittsburg,  county  of  Allegheny,  and  Common- 
wealth of  Pennsylvania.  The  said  city  of  Pittsburg  shall 
not  ronnnenee  the  construction  of  its  bridge,  bridge  piers, 
abutments,  causeway,  and  other  works  over  or  in  said 
Monongahelij  River  until  the  location  and  plan  of  the  same 
shall  have  beeiir  submitted  to  and  approved  by  the  Secre- 
tary of  War. 

Skc.  2.  That  any  Act  of  Congress  or  part  of  an  Act  incon-    inconsi  stent 
sistent  herewith,  so  far  as  it  affects  the  same,  is  hereby  ***^^^p*^^®*'- 
repealed. 

Sec.  3.  That  any  bridge  authorized  to  be  constructed    secretary  of 
under  this  Act  shall  be  located  and  built  under  and  subject  JU^^a/etc^.^'*'*'^*' 
to  such  regulations  lor  the  security  of  the  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to 
secure  that  object  the  said  city  of  Pittsburg  shall  submit 
to  the  Secretary  of  War,  for  his  examination  and  approval, 
a  design,  plan,  and  drawing  of  the  bridge,  and  a  map  of 
the  location,  giving  for  the  space  of  one-half  mile  above  and 
one-half'mile  below  the  ])roi)osed  location  the  high  and  low 
water  lines  upon  the  banks  of  the  river,  the  direction  and 
strength  of  the  currents  at  high  and  low  water,  with  the 
soundings,  accurately  showing  the'bed  of  the  stream,  and 
the  location  of  any  other  bridge  or  bridges;  such  map  to 
be  in  suthcieiit  detail  to  enable  the  said  Secretary  of  War 
to  jnd.uc  ot  the  i)roper  location  of  said  bridge,  and  shall 
furnish  such  other  information  as  maybe  required  for  a 
full  and  satisfactory  understanding  of  the  subject;    and 
until  the  said  plan  and  location  of  the  bridge  are  approved         ^ 
by  the  Secretary  of  War  the  bridge  shall  not  be  commenced       ^"^*'** 
or  built;  and  should  any  change  be  made  in  the  plans  of 
said  bridge  during  the  progress  of  its  construction,  such 
changes  shall  be  subject  to  the  approval  of  the  Secretary 
of  War.     The  channel  span  of  said  bridge  shall  not  be  less    channel  Rpan. 
than  tive  hundred  feet  in  length  in  the  clear  and  the  super- 
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sti  inture  shall  not  be  less  tliaii  lifty-three  feet  above  the 
hMel  of  the  water  at  ])'.<»1  full  in  said  river. 

A..:-  n  i.n.  Sec.  4.  That  the  britl^M*  herein  authorized  to  be  coii- 
"•""■'"  strutted  shall  be  so  kept,  managed,  an<l  maintained  as  to 

afford  proper  means  and  ways  for  the  passage  of  vessels, 
barges,  or  rafts,  by  day  and  night,  and  there  shall  be  kept 
and  displaved,  bv  tlie  owners  thereof,  from  sunsi»t  to  suii- 

i.iuM  ..•  ri>o,  sueh  lights  and  other  signals  as  the  Light  House 
Hoard  may  i)r('S(:ribe:  and  sueh  changes  shall  be  made 
from  time  to  time*  in  the  structure  of  said  bridge  as  the 
Scnetary  of  War  may  direct,  at  the  exi)ense  of  the  owners 
of  sueh  bridge,  in  onler  the  better  to  preserve  free  naviga- 
tion of  said  river. 

(  .111.!  .  !i.  .  Sec.  o.  That  the  bridge  herein  authorized  shall  be  eoni- 
iiHiif.ii.i...,,:,,!,   ,„^.jj(.(.(i  ],y  ^]^^.  jj.jjtj  (.jty  ^f  pittsburg  within  one  vear  and 

complected  within  three  years  from  the  date  hereof;  other 
wise  this  act  to  be  null  and  v<»id. 
Ai.MiMi.M.  lit.      Sf.c.  G.  That  the  right  to  alter,  amend,  or  repeal  this  Act 
*'*  is  liereby  expressly  reserved. 

A])])rov<Ml,  May  7,  ISOl. 


<iii  I>::<1 


t  ioii 


M:i\  IJ.  i-'.*i.         CHAP.  76. — An  A«  t 'roiiiithori/.c  thiMDnstniction  of  :i  liridjjt' arrt»8s 
the  Mi>M^.sii»i»i  liivcr  at  Kcd  Win;;.  Miniu*sot:i. 

K,.,i   \\  .M-        lir  if  (luictid  hij  flir  Sontfc  (ind  Jloitsc  of  Rejyrcficnlatirejt 

i!!i!i'."  M.J^'iV '^^^^'''  ^ '''^''^  States  <{/'  A  nwrica  in  ('onf/nfin  asft.vmhlrfiy  That 
Mni.r'i:.N.'n     ^  the  city  of  l*ed  Wing,  in  the  State  of  Minnesota,  a  uuinic- 

ipal  cori)orati()n  existing  under  the  laws  of  the  State  of 
Minnesota,  is  herel)y  authorized  and  empowered  to  erect, 
est;il>lish.  and  maintain,  or  authorize  the  erection,  estab- 
r.M.i  ;,M.i  u.,-  lisliment,  and  maintenance  of  a  foot  and  wagon  bridge 
across  tJje  .Mississip])i  JJiverat  a  i)oint  suitable  to  the  inter- 
ests of  navigation,  from  a  ])oint  near  Bluff  street,  in  the 
city  of  Red  Wing,  State  of  ^hnnesota,  so  a.s  to  connect 
with  the  oi)posit(*  shore  of  sai<l  river  in  the  State  of  Wis- 
;i  con^in:  that  said  bridge  shall  not  interfere  with  the  free 
navigation  of  said  river  beyond  what  is  necessary  in  order 
to  carry  into  ciTect  the  rightsand  i)rivileges  hereby  granted, 
jind  in  cas<' of  any  litigation  arising  from  any  obstruction 
or  alleged  obstruction  to  the  free  navigation  of  said  river 
the  cans<'  mav  be  tried  before  the  circuit  court  of  the 
Tnited  Statt's  in  and  for  any  district  in  which  any  \}ot- 
tion  of  sai<l  l)ri(lii('  or  obstruction  touches.  Said  bridjje 
shall  be  constructed  to  i)rovide  lor  the  jiassage  of  wagons 
and  \chiclesof  all  kinds,  for  tho  transit  of  animals,  and  for 
foot  passengers,  for  such  i-ea.sonable  rates  of  toll  as  may  be 
lixed  b\  the  sai<l  citv  of  IicmI  AVing  from  time  to  time  and 
api»ro\('d  by  the  Secretary  of  War. 
iiij!  1.1..I-.  Si:c.  L*.  Thai  any  bridge  built,  under  the  provisions  of 
this  Act  shall  be  constrncted  as  a  high  bridge,  with  a  chan- 
nel sjmn  giving  a  clear  width  of  waterway  of  not  less  than 
Once  hundred  and  eighty  feet  and  a  clear  headroom  of  not 
less  than  lilty  live  feet  above  high-water  mark,  as  under- 
stood   at   the   point   ot    location,  and  the  clear  lieadnKMii 


■i..;i 
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inidor  otlior  than  channel  spans  may  be  reduced  to  ten  feet 
above  bi^li  water  mark;  and  the  piers  of  said  bridge  shall 
be  parallel  with  the  current  of  the  river. 

Sec.  3.  Tliat  any  bridge  constructed  under  this  act  and 
accoHling  (o  its  ])rovisions  and  conditions  shall  be  a  lawful  uro^^auli^^'pwt 
stnic'ture,  over  which  may  be  transmitted  the  mails,  troops,  ^""*®- 
and  munitions  of  war  of  the  United  States  free  of  charge; 
and  the  United  States  shall  have  the  right  of  way  for    Po»tai    teu- 
])ostal  telegraph  purposes  across  said  bridge.  P"api>. 

Sec.  1.  That  the  structure  herein  authorized  shall  be  Secretary  «f 
built  and  located  under  and  subject  to  such  regulations  for  planus,  etc.^^"*^* 
the  security  of  the  navigation  of  said  river  as  the  Secret<ary 
i»t*  Vsiw  shall  ])rescribe,  and  to  secure  that  object  the  cor- 
poration shall  submit  to  the  Secretary  of  War,  for  his  exam- 
ination and  approval,  a  design  and  drawing  of  the  bridge 
and  a  ma])  of  the  location,  giving,  for  the  space  of  one  mile 
above  and  one  mile  below  the  i)roposed  location,  thotoj)Og- 
raphy  of  the  banks  of  the  river,  the  shore  lines  at  high  and 
low  water,  the  direction  and  strength  of  the  current,  and 
the  soundings,  accurately  showing  the  bed  of  the  stream, 
the  location  of  any  other  bridgeor  bridges,  and  shall  furnish 
such  other  information  as  shall  be  required  for  a  full  and 
satisfactory  understanding  of  tho  subject;  and  until  the 
said  i)lans  and  location  of  the  bridge  are  decided  by  the 
Secretary  of  War  to  be  such  as  will  not  materially  aftect 
the  interest  of  navigation  the  bridge  shall  not  be  com- 
menced or  built;  and  slnmld  any  change  be  made  in  the  <^'»>angc«. 
plan  of  said  bridi^e  during  the  i)rogess  of  constructicm  such 
change  shall  be  subject  to  the  approval  of  the  Secretary  of 
War;  and  the  said  structure  shall  at  all  times  be  so  kept 
and  managed  as  to  offer  reasonable  and  proper  means  for 
the  passage  of  vessels  through  or  under  said  structure; 
an<l  for  the  safety  of  vessels  passing  at  night  there  shall 
be  displayed  on  said  bridge,  from  the  hours  of  sunset  to 
sunrise,  such  lights  as  may  be  prescribed  by  the  Light-  i-ights, ct«!. 
House  r>oard;  and  the  said  structure  shall  be  changed  or 
removed,  at  tlie  cost  and  expense  of  the  owners  thereof, 
from  time  to  time,  as  Congress  may  direct,  so  as  to  preserve 
the  free  and  convenient  navigation  of  said  river;  and  the 
authority  to  erect  and  continue  said  bridge  shall  be  subject 
to  revocation  and  modification  by  law  when  the  public 
g()o<l  shall,  in  thc^  Judgment  of  Congress,  so  require,  with- 
out any  ('xi)ense  or  charge  to  the  United  States. 

Skc.  .">.     That  the  right  to  alter,  amend,  or  repeal  this    Amemimoni. 
Act  is  hcn'by  expressly  reserved. 

Sec.  ().  That  this  Act  shall  be  null  and  void  if  actual    commence 
construction  of  tlu^  bridge  herein  authorized  be  not  com- pi|?i^,„*"'^  *'""' 
mciicod  within  two  years  and  completed  within  four  years 
from  tlie  date  thereof. 

Approved,  .Alay  12,  1894. 
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M:i>  -js,  is'.)t.  CHAP.  79. — An  Act  To  aiiH-iul  tli<*  Art  of  June  tweiity-sfcoiul, 
rit;liteoii  liuinlnMl  and  iiiucty-two.  entitled  **Aii  Act  to  autborizo  tho 
<'onstnu'ti()n  ot"  a  l>rid«rr  acros.M  the  Missouri  River  at  the  city  of 
Viinkton.  South  Dakota.'' 

Ik'  it  en  a  rial  hy  the  ^Senatcaml  House  of  l^eprcseniatirvHof 

r.ri.i-f'  .irrnsH  ^/^^.  ['iiiff.fl  /sttttes  of  Ameviea  in  Congress  assembled^  That  ser- 

..t  vaiiktoii.  s.  tioii  SIX  ot  the  Act  of  Juno  twcuty-scfoiul,  eigiiteen  huii- 

'voi.jT.  I.  .-(5.    ^Ij*^'<1  «i»^<J  ninety  two,  entitled  '*An  Act  to  authorize  the 

tonstiintion  of  a  bridge  across  the  ^Iissouri  Kiver  at  tlie 

city  of  Yankton,  JSouth  Dakota,"  is  amended  so  as  to  read 

as  follows: 

sTrm't'ini  "  *  "x      '*  ^^''^^'  ^'-  '*^'***  *^*^'^  ^^^^  ^^***^^  ^^  '*"^^  *"^^^  ^'^^^  **  actual 
nii.ir.i'        '     construction  of  the  bridge  herein  authorized  be  not  com 

nienced  within  two  years  and  completed  within  four  years 

from  the  twenty  second  day  of  June,  eighteen  hundred  aud 

ninety -four/' 

• 

Approved,  May  1*8,  1S1>-A. 


M.i\ -'-.  i-Jt.  CHAP.  80.— An  Act  Authorizing;  the  Texarkana  and  Shrevejiort 
K'nilroad  ( 'oni])an y  to  liridj^e  Sulphur  Jlivcr,  in  the  State  of  Arkaiisa.**. 

lir  if  enavtcd  hij  the  Senate  and  House  of  Bepreseutati res  of 
^iu''''''MV'rif;nr^''''  f^iiiffd  St(ites\f  Ameriea  in  Con f/ress assembled^  That  the 
i.':I/r' rnn.iMiiN  Texarkana  ami  Shreveixnt  Kailroad  Company,  its  sucees- 
lu.^^  i.:i.ii;.  Mil  ^ors  or  assi<Mis,  be,  and  is  hereby,  authorized  to  construct 

and  maintain  a  railway  bridge  and  ai)proaches  thereto  over 
and  across  Sulphur  Kiver  in  the  State  of  Arkansas,  at  or 
near  tlic  point  where  tlie  n<M'th  and  south  line  between  sec- 
tions twenty  seven  and  twenty-eight  in  township  eighteen 
south,  in  range  twenty-seven  west,  of  the  fifth  principal 
meridian  intersects  said  river  near  the  south  boundary  line 
Kiiiw:,y.w:i-un.  ()f  said  scctioiis.  Said  bridge  shall  be  constructed  to  pi*o- 
vKic  tor  tli(*  passage  ot  railway  trams  and,  at  the  option  ol 
sai<I  company,  may  be  used  ibr  the  passage  of  wagons  and 
vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for 
foot  ]>asscngt'rs,  for  such  reasonable  rates  of  toll  as  may 
be  approved  from  time  to  time  by  the  Secretary  of  War. 
ihiuiMi.U'.'.    '1^1, .ji  v;.|i,i  i>ri(io;(.  .shall  be  a  drawbridge  with  a  draw  over 

tin*  main  channel  of  tin*  river  at  an  accessible  navigable 
point  and  with  such  ch'ar  widtb  of  o])cning  and  distance 
aljovc  high  water  mark  as  may  be  i)rescribcd  by  the  Se(^ 
rct;ny  of  War,  and,  as  nearly  asju-acticable,  said  o))cning 
shall  l)c  iicccssiblc  at  all  stages  of  water,  and  the  piers  and 
dr;r.\  rot  shall  be  ])arallcl  with  and  the  britlge  at  rigiit 
an-les  to  the  curient  of  the  river;  an<l  no  riprap  or  t»ther 
outsjile  jn'otection  for  im])ert'e(?t  foundations  shall  be  per- 
mitted to  jipjnoach  nearer  tlmn  four  feet  to  the  surface  of 
llie  water  at  its  extreme  low  stage,  or  otherwise  to  encroach 
upon  the  channel  way  provided  for  in  this  Act;  and  the  said 

«»i..i,i!,-.ir:n\.  (Iinw  slijill  oc  oi)em*(l  promi)tly.  ujiou  reasonable  signal,  tor 
tlie  ])assin.u  olbojits:  and  said  cmnpany  shall  maintain,  at 
it^  own  expense,  from  sunset  till  sunrise,  througliout  the 

i.i^i.f^.t  sciison  of  n:i\  igation,  such  lights  or  other  signals  ou  .said 
brnlge  as  the  Light  House  r»oard  may  prescribe. 
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Sec.  2,  That  any  bridge  built  under  this  Act  {ind  sub- ^^La^f"J.«^»^ 
ject  to  its  liinitatious  shall  be  a  lawful  structure,  and  shall  route.*" 
1)0  recognized  and  known  as  a  post  route,  upon  which, 
also,  no  higher  charge  shall  be  made  for  the  transmission 
over  the  same  of  mails,  the  troops  of  and  the  munitions  of 
war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroad  or  public  highways 
leading  to  said  bridge;  and  it  shall  enjoy  the  rights  and 
privileges  of  other  post  roads  in  the  United  States. 

Si:c.  3.  That  no  bridge  shall  be  erected  or  maintained  ^.^^"«    navig* 
under  the  authority  of  this  Act  which  shall  at  any  time 
snbstantially  or  materially  obstruct  the  free  navigation  of 
said  river  ;  and  if  any  bridge  erected  under  such  authority 
sliall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such 
navigation,  he  is  hereby  authorized  to  cause  such  change 
or  alteration  of  said  bridge  to  be  made  as  will  elfectually 
obviate  such  obstructions;  and  all  such  alterations  shall 
be  made  and  all  such  obstructions  be  removed  at  the 
expense  of  the  ow  ner  or  owners  of  said  bridge.    And  in    Litigation, 
ease  of  any  litigation  arising  from  any  obstruction  or  alleged 
obstruction  to  the  free  navigation  of  said  river,  caused  or 
alleged  to  becaused  by  said  bridge,  the  casemay  be  brought 
in  tlie  district  court  of  the  United  States  for  the  State  of 
Arkansas,  in  whose  Jurisdiction  said  obstruction  or  bridge 
may  be  located:  Provided^  That  nothing  in  this  Act  shall    ^rovito. 
be  so  construed  as  to  repeal  or  modify  any  of  the  provi-  „©? affect^.^^* 
sions  of  law  now  existing  in  reference  to  the  protection  of 
the  navigation  of  rivers, or  to  exempt  said  bridge  from  the 
operation  of  the  same. 

Sec.  4.  That  all  railway  companies  desiring  the  use  of  ^^^  \y  <*^^^ 
said  bridge  shall  have  and  be  entitled  to  equal  rights  and 
privileges  relative  to  the  passage  of  railway  trains  over  the 
same,  and  over  the  api)roaches  thereto,  upon  payment  of  a 
reasonable  compensation  for  such  use;  and  in  case  the  Term 
owner  or  owners  of  said  bridge  and  the  several  railroad 
companies,  or  any  of  them,  desiring  such  use  shall  fail  to 
agree  upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and 
conditions  to  which  each  shall  conform  in  using  said  bridge, 
all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and 
proof  of  the  parties. 

Sec.  r>.  That  the  bridge  authorized  to  be  constructed  secretary  of 
under  this  Act  shall  be  built  and  located  under  and  subject  JJ^ii/et?*^'^"^" 
to  such  regulations  for  the  security  of  navigation  of  said 
river  as  the  Secretary  of  War  sh.all  prescribe;  and  to  secure 
that  object  the  said  company  or  corporation  shall  subnMt 
to  the  Secretary  of  War,  for  his  examination  and  approval, 
a  design  and  drawing  of  said  bridge  and  a  mapof  the  loca- 
tion, giving,  for  the  space  of  one  mile  above  and  one  mile 
below  the  ])roposed  h>cation,  the  toi)Ography  of  the  banks 
of  the  river,  tlie  shore  lines  at  high  and  low  water,  the 
direetion  and  strength  of  the  currents  at  all  stages,  and  the 
soundings,  accurately  showing  the  bed  of  the  stream,  the 
location  of  any  other  bridge  or  bridges,  and  shall  furnish 
such  other  information  as  may  be  required  for  a  full  and 
satisfactory  understanding  of  the  subject;  and  until  the 
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said  ])laii  tuid  location  of  the  bridge  are  approved  by  rne 
ScM-retary  of  War  the  brid^^e  shall  not  be  built;  and  should 
changrs.  any  cJiaiiiuo  be  made  in  the  plan  of  said  bridge  during  the 
progress  of  construction  such  change  shall  bo  subject  to 
api)roval  of  the  vSecretary  of  War.  And  the  said  structure 
shall  be  clianged  at  the  cost  and  expense  of  the  owners 
thereof  from  time  to  time  as  the  Secretary  of  War  niav 
direct,  so  as  to  preserve  the  free  and  convenient  navigation 
of  said  river,  and  the  authority  to  erect  and  continue  said 
bridge  sliall  be  subject  to  revocation  by  the  Secretary  of 
War  Avhenever  the  public  good,  in  his  judgment,  so 
requiies. 
AiMcn.inKiits.      Si:(\  0.  That  the  right  to  alter,  amend,  or  repeal  this  a<rt 

'  '*  is  hereby  expressly  reserved. 

V*"""'i  "m„      ^''<'-  ^-    fhat  this  act  shall  be  null  and  void  if  actual  con- 

I'l!  ii..n!"*     '""  strnction  of  the  bridge  herein  authorized  be  not  commenced 

within  one  year  and  completed  within  three  years  from  the 
api)n)val  of  this  act. 

Ai)provcd,  .May  1*8,  1894. 


M;iy  'JH.  i«M.  CHAP.  81. — An  Act  To  authorize  the  construction  of  a  bridjro  across 
tliii  Missouri  Kivor  at  some  jioiiit  within  one  mile  below  antl  one  niilo 
above  the  jn'csent  limits  of  the  city  of . J ellerson.  Missouri. 

7w'  /7  cnacivd  hi/  the  ^Scn(^tc  and  ]I(n(sc  of  Bvprcffcntativctt 

.T.iv.rsrm  city^^/'^/^^.  rnifcd  Stiitrs  of  America  in  Connress  (fSscmhletL  That 

-^iM  o.niKo.yinay  the  rletierson  City  IJrid^e  and  Iransit  Company,  a  corpora- 

i.Hd-.    Mi^^.Mui  |.j^jj^  dnly  organized   and  existing  under  the  laws  of  the 

Stati*  of  INlissonii,  its  successors  and  assigns,  successors, 
grantees,  mortgagees,  and  successors  in  interest, be,  an<l 
are  herel)y,  anthorized  to  construct  and  maintain  a  bridge 
and  ap[)i()aches  thereto  across  the  Missouri  Kiver  at  .lof- 
ferson  City,  .Missouri,  between  the  counties  of  Cole  and 
Callaway,  at  sonu»  point  at  least  one-third  of  a  mile  from  any 
other  biidge,  to  l)e  selected  consistent  with  the  interests 
of  navigation,  within  one  mile  above  and  one  mile  below 
the  i)resent  limits  of  the  city  of  »letlerson,  Missouri.  Said 
bridge  shall  be  constructed  to  provide  for  the  passage  of 
\V;i:,.n   Mn.  I  wagons  and  vehicles  of  all  kinds,  street-railway  ears,  motor 

i:niNy.y  mmi  '•"«  cars,  animals,  toot  i)assengers,  and  for  all  road  trav<d,  for 

such  reasonable  rates  of  toll   and  under  such  reasonable 
rules  and  regulations  as  may  be  prescribed  by  such  cor- 
poration, its  successes  and  assigns,  and  to  bo  ai)proved 
/•.../.'  from  time  to  time  by  the  Secretary  of  War:  Provided^    That 

,,.';,'..''"'"'  '  •     smli  bi'idgc  mav  be  a  (u)mbination  railroad  and  wagon  road 

biidge.  so  eonstru('ted  as  to  i)rovide  for  the  passage  of  rail- 
way trains,  engines  and  cars,  wagons  and  vehicles  of  all 
kinds,  toot  an<l  other  passengers,  animals  and  live  stock,  at 
the  option  of  the  cor])oration  by  which  it  may  be  built. 

^^s.  i  niiiix  ..1      Si:(\  L».  That  sai<l  bridge  shall  not  be  built  or  commenced 

i.i;":'i^^.'t'.''''""'  until  the  plans  and  speeilications  for  its  construction  liave 
bven  submit te<l  to  tln^  St^cretary  of  War  for  his  approval, 
nor  until  he  sjiall  approve  the  ]>lan  and  location  of  said 
l)ri(lge:  and  il'any  change  Ix^  nuulein  thcplanor  conatrue- 
ti(ui  of  said  bridge  at  any  time  such  change  shall  be  subject 
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to  the  approval  of  the  Secretary  of  War;  and  any  change  in 
the  construction  or  any  alteration  of  said  bridfje  that  may 
be  directed  at  any  time  by  ("ongress  or  the  Secretary  of 
War  shall  be  made  at  the  expense  and  cost  of  the  owners 
there(»f;  that  the  sai<l  bridge  shall  be  constructed  without 
intcrferenc(Mvith  the  security  and  convenience  of  naviga- 
tion of  said  river  beyond  what  is  necessary  to  carry  out 
(licet  ively  the  rights  and  privileges  hereby  granted,  and 
in  order  to  secure  that  object,  the  said  corporation  shall 
submit  to  tlie  Secretary  of  War,  for  his  examination  and 
approval,  a  design  of  and  drawings  for  said  bridge  and  a 
ma  J)  of  the  i>roposed  location  giving  for  the  space  of  one 
mile  above  and  one  mile  below  such  proposed  location,  the 
topography  of  the  banks  of  the  river  with  shore  lines  and 
soundings,  and  such  other  information  as  may  be  required 
for  a  full  understanding  of  the  subject;  and  untd  the  said 
l)lan  and  location  of  the  bridge  are  approved  by  the  Secre- 
tary of  War  the  construction  of  said  bridge  shall  not  be 
commenced. 

Si:(".  o.  That  said  bridge  shall  be  made  with  unbroken 
and  continuous  spans,  and  the  spans  thereof  shall  not  be  span«. 
less  than  four  hundred  feet  in  length  in  the  clear,  and  the 
main  spans  shall  Ix^  over  the  main  channel  of  the  river. 
The  lowest  part  of  the  superstructure  of  said  bridge  shall 
be  at  least  litty  live  feet  in  the  clear  above  the  established 
staiKlard  high  water  grade  line,  and  the  bridge  shall  be  at 
right  angles  to,  and  its  piers  parallel  with  the  current  of 
the  river:  rrovideil,  That  said  company  or  corporation 
shall  maintain  at  its  own  expense,  from  sunset  to  sunrise, 
^xmh  lights  or  other  signals  on  said  bridge  as  the  Light- 
I  louse  hoard  shall  prescribe. 

Sec.  4.  That  the  Secretary  of  War  is  hereby  authorized^  ^^^.^^ 
and  directed,  uijon  receiving  such  plan  and  other  informa-  "p**"*^"  • 
tion  and  upon  being  satisfied  that  a  bridge  so  built  will 
conform  to  the  requirements  of  this  Act,  to  notify  the  com- 
l)any  or  corporation  authorized  to  build  the  same  that  he 
apjiroves  of  the  same  ;  and  upon  receiving  such  notification 
the  said  company  or  corporation  may  proceed  to  erect  said 
bri<lgc,  conforming  strictly  to  the  approved  plan  and  loca- 
tion, ami  should  any  change  be  made  in  the  plan  of  the 
bridge  or  accessory  works  (luring  the  progress  of  the  work 
thereon  such  change  shall  be  subject  likewise  to  the 
approval  of  the  Secretary  of  War. 

Si:('.5.  That  any  bridge  built  under  this  Act  and  subject  ^  i-awfiu  struck 
to  its  limitations  shall  be  a  lawful  structure,  and  shall  bcroute.^"  '**** 
recognized  and  known  as  a  post  route,  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  mails,  the  troops,  and  the  munitions  of  war  of 
the  United  States  than  the  rate  per  mile  i)aid  for  the  trans- 
portation over  the  railroad  or  public  highways  leading  to 
the  said  bridge,  and  it  shall  enjoy  the  rights  and  privileges 
of  otiier  post  roads  in  the  rnited  States;  and  e([ual  privi- 
leges in  the  use  of  said  bridge  shall  be  granted  to  all  tele- 
gra])h  and  telephone  companies,  and  the  United  States 
shall  have  the  right  of  way  across  said  bridge  and  its  ^,^^^^^ 
approaches  for  postal  telegraph  purposes.  graph. 


I'tOVUfO. 
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\'^'  J*y  '-""^  Sec.  <>.  That  all  street  railmad  companies  desiring  the 
use  of  said  luidge  shall  have  and  be  entitled  to  equal  rij;:Uts 
and  privileges  relative  to  the  passa<^c  of  street  railntad 
trains  or  ears  over  the  same  and  over  the  approaelies  thereto 

«:..iiii».  n-:,ii.m.  upoo  the  payment  of  a  reasonable  compensation  for  siieh 
use.  ;ind  in  ease  the  owner  av  owners  of  said  bridge  and 
the  several  street  railway  companies,  or  any  <me  of  them, 
desirin^^  such  use  lail  to  a«»Tee  upon  the  sum  or  sums  in  be 
])ai<l,  and  ui)on  the  rules  and  conditions  to  which  eaeh  shall 
I'onlbrni  in  usin<j^  said  bridj::e,  all  nmtters  at  issue  between 
them  shall  be  decided  by  the  Secretary  of  War,  upon  a  iiear- 

/voiVm,.         ii,(r  of  the  allepitions  and  proofs  of  the  parties:   Pmritini^ 

r-  i.y  rail  '^i^imt  should  said  brid^^e  be  built  for  thepassa^^e  of  railrt»ad 
trains,  wagons,  and  foot  passengers,  street  cars  shall  not 
be  allowed  to  cross  thereon  except  at  the  o])tion  of  tiie 
bridge  com])any.  All  railroad  comi)anies  desiring  the  use 
of  said  bridge,  should  the  bridge  so  built  bea eombination 
railroad  and  wagon-road  bridge,  shall  have  an<l  be  entitled 
to  (Mjnal  rights  and  ])rivileges  relative  to  the  i)assage  of 
railway  trains  or  cars  over  the  same  and  over  thcapproaches 

C'.iui»'ii>ati..n.  thereto  upon  paynnnt  of  a  reasonable  compensation  for 
such  use:  and  in  casetheowneror  owners  of  said  bridge  and 
the  sevtnal  railroa<l  companies,  or  anyone  of  them,  desiring 
siieli  i>assage  should  fail  to  agree  upon  tlu^  sum  ov  sums  to 
be  ])aid,  an<l  n])on  the  rules  and  conditums  to  which  ea<-li 
shall  conform  in  using  such  bridge,  all  nnitters  at  issue 
belween  them  shall  be  decided  by  the  vSecretary  of  War, 
upon  a  hearing  of  the  allegations  ami  ])roof  of  tlie  parlies: 

D...  ioiM»is.,    I*rifridrd  j'nrfhcT,  That  nothing  in  this  Act  iu  regard  to 
'.t.iiN  .1  War.    clun  <;es  for  passengers  and  freight  across  said  bridge  shall 

govern  the  Secretary  of  War  in  determining  any  question 
arising  as  to  the  sum  or  sums  to  be  i)aid  to  the  owners  of 
said  bridge  by  said  c()m])anies  for  the  use  of  said  bridge. 
irr  I'-'lthm 'rtV  '^      Sec.  7.  That  Cojigrt'ss  shall  have  the  power  at  any  time 

to  alter,  amend,  or  repeal  this  Act,  and  the  Secretaiy  of 
War.  whenever  he  shall  deem  it  necessary,  nmy  <'au>e  the 
owners  of  said  biidge  to  remove  all  materialand  .substan- 
tial obstructions  to  the  navigation  of  said  river  by  tliecon 
struct  ion  of  said  bridge  and  its  ac(*essory  works,  or  to  pre- 
vent   such  (»bst ruction;  and  the  expense  of  altering  said 
biidge  or  removing  such  ol)struction  shall  beat  the  exi>ense 
of  the  oxMiers  of  the  bridge. 
''■'"""■'■'"  I"      Si:r.  s.  That  this  Act  shall  be  null  and  void  if  con.^triK'- 
tion  ol  said  brnlge  shall  not  be  commenced  witlim  out*  vear 
and  linisljed  within  thre(*  yeai'S  from  its  i)assage. 

\i'.  n.i:.i. :ii.        Skc.D.  That  tlic  right  to  alter,  amend,  or  repeal  tlii> 
Art  by  Congress  at  any  time  is  hereby  expressly  reserved. 
A])i)i'ovcd.  May  L*S.  ISOt. 


»■■  ( 
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CHAP.  100. — An  Act  Authorizing  tbo  construction  of  a  bridge  over     June  7, 1894. 
the  Monoiigaliela  River,  at  the  i'ool^f  Dickson  street,  iu  the  borough 
of  Hoiucstcatl,  in  the  State  of  Pennsylvania. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  rnited  States  of  America  in  Congress  assembled^  That    Braadock  and 
the  Braddock  and  Homestead  Bridge  Company,  a  corpora-  Bridge  Compa*nj 
tiou  duly  authorized  under  the  laws  of  the  Commonwealth  ma.v  i>"dKe  mo- 

i»i-»  i«'j.  1  •  1  j^-i         nonirahela  River, 

ol  rennsylvania,  its  successors  and  assigns,  be,  and  they  i»itteburg.Pa. 
hereby  are,  authorized  and  empowered  to  construct,  main- 
tain, and  operate  a  bridge  over  the  Monongahela  River, 
between  a  point  at  or  near  the  foot  of  Dickson  street,  in 
the  borough  of  Homestead,  Allegheny  County,  to  a  point 
in  the  city  of  Pittsburg  on  the  opposite  side  of  said  river, 
all  within  the  State  of  Pennsylvania.  • 

Sec;,  l*.  1'hat  said  bridge  may  be  constructed  for  the  pas-    luiiwav,  wag 
sage  of  steam  and  electric  motors  and  trains  for  passengers  JJ^dge"    ^^^^ 
and  freight,  wagons  and  vehicles  of  all  kinds,  and  for  the 
transit  of  animals  and  for  foot  passengers,  for  toll,  the  rates 
of  toll  to  be  approved  by  the  Secretary  of  War:  Provided^    ProvUo. 
That  all  companies  desiring  the  use  of  said  bridge  shall  companhfs.  ^^^***^ 
have  and  be  entitled  to  Ci^ual  rights  and  privileges  relative 
to  the  passage  of  trains  or  cars  over  the  same  and  over  the 
approaches  thereto,  u]>on  payment  of  reasonable  compen- 
sation for  such  use;  and  in  case  of  disagreement  between 
the  owner  of  said  bridge  and  said  companies  in  regard  to 
the  amount  to  be  paid  or  the  conditions  to  be  observed  all 
matters  at  issue  between  them  shall  be  decided  by  the  Sec- 
retary of  War  upon  a  hearing  of  the  allegations  and  proofs 
of  the  parties. 

Sec.  ,'$.  That  the  said  Braddock  and  Homestead  Bridge  commencement. 
Com])any,  its  successors  and  assigns,  shall  not  begin  the 
construction  of  its  bridge,  piers,  abutments,  causeways, 
and  other  works  over,  in,  or  on  said  river  ui>til  the  location 
and  plan  of  the  same  shall  have  been  submitted  to  and 
approved  by  the  Secretary  of  War. 

Se(\  4.  That  any  bridge  authorized  to  be  constructed  w^To^^Ipprove 
under  this  Act  shall  be  built  and  located  under  and  subject  plans,  etc. 
to  such  regulations  for  the  security  of  the  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe,  and  to 
secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawing  of  the  bridge  and  a  map 
of  the  location,  giving,  for  the  space  of  one-half  mile  above 
and  one  half  mile  below  the  proposed  location,  the  high  and 
low  water  lines  upon  the  banks  of  the  river,  the  direction 
and  strength  of  the  currents  at  low  and  high  water,  with 
the  soundings,  accurately  showing  the  bed  of  the  stream, 
and  the  location  of  any  other  bridge  or  bridges,  such  map 
to  be  sutlicicntly  in  detail  to  enable  the  Secretary  of  War 
to  Judge  of  the  i)roper  location  of  said  bridge,  and  shall 
furnisli  such  other  information  as  may  be  required  for  a 
full  and  satisfactory  understandingof  the  subject,  and  urtil 
the  said  plan  and  location  of  the  bridge  are  approved  by 
the  Secretary  of  War  the  bridge  shall  not  be  commenced  or 
built;  and  should  any  change  be  made  in  the  plans  of  said  Changes, 
bridge  during  the  progress  of  its  construction  such  changes 
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shall  1)(^  subjoct  to  tlie  ai)i)rovjil  of  tlie  SeiTotnry  of  War: 
pruvit^n.  I*r<n'l(lrd,  That  the  chaiiiiel^paii  of  said  briilp:o>  shall  not  be 

(•ii:miiiM»ni.  j^^^^  xh[\u  iivo  huiKliod  fcot  in  leiijjctu  and  shall  be  elovat<}d 
above*  poo!  full  in  said  river  at  least  lifty-three  feet  in  the 
elcai*. 
Fnrn..vi-ati..ii.  Sk^.  .").  That  Said  bridge  herein  authorized  to  bo  con- 
structed shall  be  so  kei)t  and  managed  at  all  times  as  to 
atlbrd  projx'r  )iu\ins  and  ways  for  the  i)assage  of  vessels, 
barges,  or  rafts,  both  by  day  or  by  night;  and  there  shall 
be  displayed  on  said  bridge  by  the  owners  thereof,  from 
i.iLh'^  <t..     sunset  t<>  suni'ise,  such  lights  or  other  signals  as  the  Light- 

llouse  r>oard  may  prescribe. 
i-niuuuur,  w.i  u\      Skc.  ().  That  this  Act  shall  be  null   and  void  if  acftual 
.•.iMi.oii.pi.tion.  (.()]jst ruction  of  the- bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
iVom  th(^  <late  hereof. 
Am,  iKiiM.  i.t       Skc.  7.  That  the  right  to  alter,  amend,  or  repeal  this 
*•'  Act  is  hereby  expressly  reserved. 

Ai)))roved,  June  7,  1S!)4. 


.iiiiM  7.  i-iM.  CHAP.  101. — An  Act  To  authorize  Xho  Xew  York  and  Now  Jersey 
Hii(li;('  ( 'oini>ani«'H  to  constriK't  ;ni<l  maintain  a  brid^jo  across  the  Hud- 
son Iii\<'r  between  Xew  York  Citvand  the  State  of  New  .lersov. 

J>r  it  vnavtrd  hij  the  Senate  and   House  of  UeprvHentatircH 

N.  v  v.iik  ;.u.i  of  the  rnitcd  Stdtrs  of  Ameriea  in  Vomjress  assembled^  That 
r'iibr  '('uMiI./i^^'^'  ^^'^^'  York  and  New  Jersey  Bridge  Companies,  hereto- 
iii.^'ni;i\  i.ii.i;;.  f(,ie  j  ncor])oratcd  bv  the  States  of  New  Vork  and  Xew  .ler- 
Nr'n  v'.iiv  ('ny   scv,  aud  cxJsting  under  the  laws  of  said  States,  are  hereby 

authorized  to  construct,  operate,  maintain,  and  rebuild,  in 
case  of  destruction,  a  bridge  across  the  Hudson  Hiver 
between  New  Vork  City,  in  the  county  and  State  <if  Xew 
York,  and  tiic  State  of  New  Jersey,  subject  to  the  laws  of 
saiil  States,  respe<*tivcly,  upon  the  following  terms,  limita- 
tions, and  con<litions: 

I..,  .,r,..,.  First.  That  the  location  of  said  bridge  shall  be  subject 

to  approval  by  the  Si^cretary  of  War,  upon  such  examina- 
tions, hearings,  and  re])ortsas  he  shall  hereafter  prescribe: 

r, <■>■;.... .  PriH'idid.  Tliat  it  shall  not  be  located  below  Fifty-ninth 

'  ""'  street.  New  ^'o^k  City,  nor  above  Sixty-ninth  street,  New 

York  Citv. 

''  '  '  "  '  '  Second.  Tiiat  the  said  c()mi)anies  nuiy  locate,  construct, 
and  maintain  over  such  bridge  ami  the  approaches  thereto 

'        "  railroad  tracks  Ibr  the  nseof  railroa<ls:   Provided^  Thatany 

railroad  on  either  side  of  said  river  shall  be  permitted   to 

<..  !:.  t  M!,^  (.(niniM't  its  tracks  with  tli(^  said  bridge  approacrlies,  and 
u,t.:..i'i.:-'.  1..-  ^{j.^ii  ],;iv(' cM[ual  rights  of  transit  for  its  rolling  stock,  ears, 

jjasscngers.  and  freight  upon  erpial  and  equitable  terms, 
and   iC  a  dispute  as  to  the  ecpmlity  or  equity  of  the  terms 

All  ..V  .ill. %  >^|,;,]i  iuiseit  shall  be  submitted  to  and  decided  bv  the  See- 

A;.].  .  !. !..  .  retarvof  War:  rroridrd^  Tliat  the  location  of  all  approaches 
ol"  said  bridge  in  th<'  city  of  New  York  shall  be  approved 
bv  tii(^  coiiunissioiiers  of  the  sinking  fund  of  the  citv  of 

'"••I"-  'New  York:  And  nrovided  further.  That  no  railroad  or  rail- 
n»ii<ls  siiall  be  ojx'rated  on  the  ai)proaches  of  said  bridge 
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coinpaiiics  in  the  city  of  New  York,  except  oil  such  ap- 
pioaelies  as  sluill  have  been  apin'oved  by  the  siukiug-fuud 
roniniissioiiers  ot*  the  city  of  New  York:  Provided  aho^ 
That  the  teniu  approaches  as  used  in  this  Act  shall  be  con-  DHiuition  of 
stnicd  to  include  only  such  j)ortion  of  the  roadbed  and  ^'*^"''^*^^*^'" 
superstructure,  on  either  side  of  said  bridge,  as  is  neces- 
sary to  reach  tlie  grade  of  the  bridge  from  the  grade  of 
the  streets  at  which  said  approaches  begin  to  rise,  in  order 
to  bring  the  two  elevations  together  upon  and  by  a  grade 
of  not  less  than  twenty  feet  to  the  mile. 

Third.  That  any  bridge  built  under  the  authority  of  this    ^'o"«tniction. 
Act  shall  be  constructed  with  such  length  of  span  and  at 
such  elevation  as  the  Secretary  of  War  shall  approve  and 
require:  Provided^  hoiccver,  That  it  shall  aftbrd,  under  any    ^''<'«'»**"- 
conditions  of  load  or  temperature,  a  minimum  clear  head- hcigu "  *  "*  "*" 
way  above  high  water  of  spring  tides  of  not  less  than  one 
hundred  and  fifty  feet  at  the  center  of  the  span;  and  all 
the  ])lans  and  s])ecifications,  with  the  necessary  drawings 
of  saiti  bridge,  shall  be  submitted  to  the  Secretary  of  War    secretary  of 
lor  his  approval,  and  before  such  approval  the  construe-  pyanVetc.^^"*^** 
tion  shall  not  be  begun ;  and  should  any  change  be  made  in 
said  plans  during  progress  of  construction,  such  changed 
])lans  shall  be  submitted  to  said  Secretary  and  approved 
by  him  before  made;  and  the  President  shall  appoint  a 
board,  consisting  of  five  competent,  disinterested,  expert    y^  . 
bridge  engineers,  of  whom  one  shall  be  either  the  Chief  of  minion  to'roport 
Engineers  or  any  member  of  the  Corps  of  lilngineers  of  the""  span, etc. 
Ignited  States  Army,  and  the  others  from  civil  life,  who 
shall,  within  thirty  days  after  their  appointment,  meet 
together  and,   after   examination   of  the  question,  shall, 
within  sixty  days  after  their  first  meeting,  recommend 
what  lengtii  ot  span,  not  less  than  two  thousand  feet;  ^^' » »  »"  "  " 
would  be  safe  and  juarticable  for  a  railroad  bridge  to  be  ® 
constructed  over  said  river,  and  file  such  recommendation 
wirli  the  Secretary  of  War,  but  it  shall  not  be  final  or  con- 
clusive until  it  has  received  his  written  approval.     In  case 
any  vacancy  siiall  occur  in  said  board,  the  President  shall 
fill  the   same.     The  compensation   and  expenses  of  said    compensation, 
board  ol'  engineers  shall  be  fixed  by  the  Secretary  of  War 
and  ])ai<l  by  tluj  said  bridge  companies,  which  said  com- 
l)anics  shall  deposit  with  the  Secretary  of  War  such  sum 
of  money  as  he  may  designate  and  require  for  such  pur- 
])(ise:    Vrovldcdj  ahrai/.s^    That  nothing  herein  contained    Tim©  .if  miwr 
shall  be  construed  as  ])reventing  the  said  board  of  en gi- ™^''^' 
nceis  tVom  meeting,  investigating,  and  filing  their  recom- 
mendation alter  the  expiration  of  said  time  herein  men- 
tioned. 

I'ourth.  The  eonipanies  operating  under  this  law  shall    Lijriits.cto. 
maintain  on  the  bridge,  at  their  own  expense,  from  sunset 
to  sunrise,  such  lights  and  signals  as  the  United  States 
Light  House  i>oard  may  prescribe. 

I'irih.  Tlie  said  company  or  companies  availing  them-    tuU, 
selves  of  the  ])rivilegesof  this  Act  shall  not  charge  a  higher 
rate  of  toll  than   authorized  b}^  the  laws  of  the  State  of 
]Sew  V(jrk  or  New  Jersey,  and  the  mails  and  troops  of  the 
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United  States  shall  be  transported  free  of  charge  over  Siiid 

bridge. 

.sub.iiM  I  to  in      Sixth.  That  said  company  or  companies  shall  be  subject 

nlinVhiw.* "'"'  to  tlie  interstate-commerce  law,  and  to  all  timeudment.s' 

Lawful  stiiK  t  thereof,  and  when  such  brid*?e  is  constructed  under  the  pro- 

Mu    a,Mi    p-^t  y .^j^^j^g  ^^^.  ^1^.^  j^^^  .J.  g|j.^u  1^^  .^  lawful  military  and  post 

road  and  a  lawful  structure. 
Arr<i.tanir.      Scvciitli.  Tluit  tlic  Said  compauy  or  companies  availintr 
iiir!i\iVii  ^i!'.^- tlicmselves  of  the  privileges  of  this  Act  shall  tile  anaccept- 
tarv  <.t  War.       .j,j^^.^.  ^^^'  j^^.  tcmis  with  tlic  Sccrctary  of  War,  and  shall  sub- 
mit to  the  Secretary  of  War,  within  one  year  after  the  pas 
sage  of  this  Act,  for  examination  and  approval,  drawings 
showing  plan  and  location  of  the  bridge  and  its  approaches; 
( oi.MnoiM.Mutiit  and  the  construction  of  said  bridge  shall  bo  comiuenced 
:>iM  (oiniMtion.   ^^,^|^|j'j^  ^^j^^  y^^^.  aftcr  Said  location  and  plans  have  been 

approved  of,  as  herein  provided;  and  said  company  or  com- 
j)aiiies  shall  expend,  within  the  first  year  after  construction 
has  commenced,  as  herein  required,  not  less  than  two  hun- 

Ycari.voxiMiui  (hed  and  fifty  thousand  dollars  in  money,  and  in  each  year 
'*'"*  thereafter  not  less  than  one  million  of  dollars  in  money  in 

the  actual  construction  work  of  said  bridge,  which  shall  be 
reported  to  tlie  Secretary  of  War;  and  the  said  bridge 
shall  bo  completed  within  ten  years  from  the  conimence- 
ment  of  the  construction  of  the  same,  as  herein  required; 
and,  unless  the  actual  construction  of  said  bridge  shall  be 
commenced,  ]>rocecde(l  with,  and  completed  within  the  time 
and  according  to  the  provisions  herein  provided,  this  Act 
shall  be  null  and  void. 

AiiuiuiMM  n  t,      The  right  to  amend,  alter,  modify,  or  repeal  this  Act  is 
hereby  reserved. 

A])pr()vc(l,  June  7,  181)4. 


ct 


.lu.H  H.  UiH.  CHAP.  102.— An  Act  To  nmoiul  section  eight  of  **Au  Act  to  author- 

ize the  eoiistructioii  of  a  ]»ri(lge  across  tho  Calumet  Kiver,"  approved 
Mari'li  first,  ei«^hteen  hinulred  and  ninety-three. 

I><  if  ( nacfrd  hi/  ihr  ^Senate  and  House  of  Represeniaiire$ 
cnVmilet    \i\xrv  *\f  ^^^^^  Vnitrd  i^tatcs  of  America  in  Coiujr ens  assembled^  That 
Cook  County.  111.  section  ei^ht  of  "An  Act  to  anthorize  the  constniction  of  a 
"■'*•'    l)ri(l,ue  acioss  the  Calumet  River,"' approved  March  firsts 
eighteen   hundred   ami   ninety-three,  be,  and  is   hereby, 
amended  so  that  the  time  within  which  the  actual  con- 
struction ol    said  bridge  nuiy  l)e  commenced  is   hereby 
Tiiiir  t  r  «..!.  ^^^xtcuded  for  the  ])criod  of  one  year,  and  the  time  for  the 
t.ii.iMi   '""  '^Completion  of  said  brid^ic  is  hereby  extended  for  the  period 

of  tiirce  years  from  the*  date  of  the  ap]>roval  of  this  Act. 
'Die  ]i.uht  of  Congress  to  alter,  amend,  or  rei>eal  this  Act 
is  licrchv  reserved. 

Ai)j)r<)vc(l,  elune  S,  ISiM. 


Ann  ji  <1  III  '•  ti  t 
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CHAP.  103. — An  Act  To  authorize  theMissoari  River  Power  Com-     .Timo  8.  1894. 
pany  of  Moiitaua  to  coustruct  a  dam  across  the  Misouri  River. 


Be  it  enacted  by  the  Senate  and  Hotise  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled ,  That  Power  "company 
the  consent  of  the  Government  is  hereby  ffiven  to  the  Mis- "»'»>*. {!?"»  \^*» 
sonn  Kiver  Power  Company  ot  Montana,  its  successors  or  tana. 
assi<i^ns,  to  construct  across  the  Missouri  Kiver,  at  some 
l)oint  at  or  near  the  southeast  corner  of  Township  Eleven 
north,  of  KangeTwo  west,  Montana  meridian,  to  be  approved 
by  the  Secretary  of  War,  a  dam,  canal,  and  the  appurte- 
nances thereof,  for  water  power  and  other  jmrposes,  and  in 
connection  therewith  a  footbridge  or  bridges  for  pubHc  use. 
Said  (liun  shall  be  constructed  under  the  sui)ervision  and 
control  of  the  Secretary  of  War,  and  before  the  same  sliall    secretary  of 
be  commenced  tlie  plans  and  specifications  shall  bo  approved  pia*n8,^et*.'*^"*^" 
by  the  Secretary  of  War.    The  dam  shall  be  furnished  with 
a  suitable  boom  and  log  sluice,  and  the  company,  or  its    shme,  etc. 
successors  and  assigns,  shall  execute  to  the  United  States, 
Avith  sureties  ai)proA  ed  by  the  Secretary  of  War,  a  bond  in 
such  sum  as  the  Secretary  may  determine,  conditioned  to 
indemnify  the  United  States  against  all  claims  for  damages 
for  overflow  or  otherwise  caused  by  the  construction  of  said 
dam. 

Sec.  L*.  That  the  United  States  shall  be  secured  a  free    (lovcmmont 
right  of  way  for  constructions  and  approaches  to  said  dam  "*^'  ®  ^' 
lor  transferring  boats  and  freight  around  the  same,  and  a 
free  use  of  water  ]>ower  for  operating  such  construction 
works. 

Sk(\  3.  That  the  right  to  alter,  amend,  or  repeal  this  Act    Amondment. 
is  hereby  ex])ressly  reserved,  and  the  rights  and  privileges*'  ^' 
hereby  granted  to  said  Missouri  Eiver  Power  Company 
shall  expire  at  the  end  of  fifty  years  from  and  after  the 
ai)proval  of  this  Act. 

A])proved,  June  8,  1894. 


CHAP.  105,— An  Act  To  authorize  the  Pennsylvania  and  New  Jer-     June  u.  I8tt4. 
scy  Hailroad  Companies,  or  eitlier  of  them,  to  construct  and  maintain 
a  hridpo  over  the  Dchiware  Kiver  between  the  States  of  New  Jersey 

and  IN'inisvlvania. 

IJr  it  enacted  hy  the  Senate  and  House  of  Representatives 
(f  the  United  States  of  America  in  Coufpess  assembled ^ThRt    rcnnsyivania 
the  Pennsylvania  and  New  Jersey  Kailroad  Company, or- ifaii/oad  Com- 
ganized  under  the  authority  of  the  State  of  Pennsylvania,  f^^^^^f^jl^yjfj'^^^^^^^ 
and  the  Pennsylvania  and  New  Jersey  Kailroad  Company,  Philadelphia', 
organized  under  theauthoritv  of  the  State  of  New  Jersey, 
or  eitlier  of  said  companies,  are  hereby  authorized  to  locate,  brldgo 
build,    niaintain,   e(iuip,   and  operate   a   bridge  and  the 
apj)urtenances  and  works  connected  therewith  across  the 
Delaware  Piver  between  a  point  in  the  city  of  Philadel- 
phia and  State  of  Pennsylvania  above  the  foot  of  Rox- 
borough  street  and  within  a  distance  of  two  miles  from  the 
point  at  which  the  Frankford  Creek  enters  the  said  Dela- 
ware Piver,  and  a  point  in  the  State  of  New  Jersey  above 
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the  sliorc  end  of  the  Fishers  Point  Dvke  and  within  two 
miles  tVoiii  tlio  point  where  the  Pensauken  Creek  enters  the 
said  river,  and  to  lay  one  or  more  tracks  thereon  lor  the 
connection  of  railroads  on  either  side  of  said  river  (and 
may,  at  any  time,  at  its  or  tlieir  option,  also  adapt  and  use 
said  l)rid<;e  ior  ordinary  travel)  in  order  to  facilitate  later- 
state  commerce  and  the  transportation  of  persons  and  prop- 
erty, and  for  postal,  military,  and  other  purposes.  Said 
si;;m<.  bridge  shall  he  constructed  with  a  channel  span  of  tivo 

hundred  feet  in  len^^th,  having"  a  clear  headroom  at  lii^li 
water  of  forty  feet  and  a  draw  span  with  a  clear  waterway 
of  one  hundnnl  and  twenty-live  feet  on  each  side  of  the 
pier,  the  length  of  each  of  the  remaining  spans  not  to  be 
/•/*/.*<).  less  than  three  hundred  feet:  Provided,  That  said  draw 

()i.onin-(i!Mw.  {^ii;iii  ))e  opened  pr(>m])tly  upon  reasonable  signal  for  the 
passage  of  vessels  and  boats. 
w^^irto' Vwro-/     ^i'-<^-- -•  That  the  said  company  or  companies  shall,  at 
i.hms./h.'^*'*^*' least  three  months  previous  to  the  erection  of  the  said 

bridge, submit  to  the  Secretary  of  War  a  plan  of  the  bridge, 
with  a  detailed  map  showing  the  i)roposed  site  of  the  bridge 
and  the  river  for  a  distance  of  one  mile  above  and  one  mile 
]>elo\v  such  site,  with  such  other  information  as  the  Secre- 
tary of  War  may  require  for  a  full  and  satisfactory  under- 
standing of  the  subject;  and  he  shall  thereupon  approve 
said  ])lan  or  such  modification  thereof  as  he  may  deem  nec- 
essary for  the  s(U'.urity  of  navigation,  and  upon  approval 
thereof  he  shall  so  notify  the  said  company,  or  companies, 
whicli  shall  thereupon  have  the  authority  to  proceed  with 
the  construction  of  said  bridge;  but  until  the  Secretary  of 
War  ai)i)roves  the  plan  of  said  bridge  the  erection  of  the 
same  shall  not  be  connnenced.  And  no  change  shall  be 
ma<lc  in  the  plan  during  the  progress  of  such  work  except 
with  the  api>roval  of  the  Secretary  of  War. 
<;•"'""•;""""•  Sec  .*>.  That  if  the  comi)anv  or  companies  shall  fail  to 
present  i)lans  to  th(»,  Secretary  ot  War  tor  a  period  ot  more 
than  one  year  aftcn'  the  ai)i)roval  of  this  Act,  or  shall  fail 
to  commence  the  construction  of  saul  bridge  within  two 
years  after  the  api>r()val  of  tlu^  Secretary  of  War,  or  shall 
fail  to  cojiipleti'  the  same  within  seven  years  after  such 
api)roval,  then,  in  cither  of  said  events,  this  Act  shall  be 
null  and  void. 
„!•'  i'l'i'  "^p'..""!  ►'^F.(\  I.  That  the  said  bridge  and  the  railroads  thereover 
I ''1  conshuctiMl  under  the  provisions  of  this  act  shall  be  alaw- 

iiil  structure,  an<l  shall  be  recogni/.ed  and.  known  as  a  i>ost 

'" '  roa-i.     Reasonabh*  tolls  may  be  collected  by  said  company 

or  comi>anies  for  i)assage  thereov(T,  but  no  higher  charge 

shall   b(»  made  for  the  ti^ansmission  of  the  mails.  troo])s, 

and  munitions  of  war  of  the   United  States  than  the  rate 

per  mile  paid  for  their  transportation  over  the  railroads  or 

i'..s;.i   t.i.   pu])li<*  highways  heading  to  said  bridge;  and  the  United 

'^''''"  States  shall  have  the  right  of  way  for  postal  telegraph 

' '    '  '  i)ur[)oses  across  the  bridge:  Vrarldvd,  That  all  raih'oad 

r-    I.,  ..:i  .  ('ompani(vs  desiring  the  us(»  of  said  bridge  shall  have  and 

""'■''""""         beentitled  toe;|U.alright>ian(l  privilegesrehitive  to  thepas- 

sage  of  railroa^l  trains  or  cars  over  the  same,  and  over  the 
apjiroaches  to   the  sanu»,  upon  the  payment  of  a  re-astm. 
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«il)ie  com])oiisati()ii  for  siicli  use;  and  in  case  the  owner  or  comiwiwatiou. 
owners  of  said  bridge  and  the  sev^eral  railroad  companies, 
or  any  one  of  them,  desiring  such  use  shall  fail  to  agree 
npon  the  sum  or  sums  to  be  paid,  and  upon  the  rules  and 
conditions  to  which  each  shall  conform  in  using  said  bridge, 
all  matters  at  issue  between  them  $hall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and 
proofs  ot  the  parties. 

Sec.  5.  That  the  owner  or  owners  of  said  bridge  shall    i''gi*^«' etc. 
maintain  on  the  same,  at  their  own  expense,  from  sunset 
to  sunrise,  such   hghts  or  signals  as  the  United  States 
Jiight-IIouse  Board  shall  prescribe. 

Se(  .  i\.  That  the  right  to  alter,  amend,  or  re))eal  this  Act    Amemimonu 
is  hereby  expressly  reserved.  ^^^' 

Approved,  June  14,  1S94. 


CHAP.  107. — An  Act  To  Jiinond  an  Act  to  anthorizo  construction  of     -luno  19, 1894. 
a  bridj^o  at  Hiirlinpjton,  Iowa,  approved  Anguat  sixth,  eighteen  hnn-  -      - 

dred   and   eij^lity-eigbt,    and  amended   by  Act   approved    Febrnary 
twenty- first,  eighteen  hundred  and  ninety. 

lie  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  I'nited  States  of  America  in  Congress  assembled ^  That 
the  time  for  the  commencement  and  completion  of  said  MiMi»fil)pi***R?l!! 
bridge  authorized  by  said  Act,  entitled  ^'An  Act  to  author-  j^'^^  ^""'"^**°' 
i/e  tlie  construction  of  a  railroad,  wagon,  and  foot-pas-    voi.  25,  p.  360; 
senger  bridge  at  Burlington,  Iowa,"  approved  August ^**^"®'^''^' 
sixth,  eighteen  hundred  and  eighty-eight,  and  amended 
by  Act  approved  February  twenty-first,  eighteen  hundred 
and  ninety,  be,  and  are  hereby,  each  extended  two  years    Time  for  con- 
from  the  i)a8sage  of  this  act.  Htmctiou  extcnd- 

Approved,  June  10,  1894. 


CHAP.  118.— An  Art  Making  Labor  Day  a  legal  lioliday.  June  28, 1894. 


Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled j  That 
tlie  tirst  Monday  of  September  in  each  year,  being  the  day    iai>ori)ay. 
celebrated  and  known  as  Labor's  Holiday,  is  hereby  made 
a  legal  public  holiday,  to  all  intents  and  purposes,  in  the  j^ Jjj^  *  p"^^»* 
same  manner  as  Christmas,  the  first  day  of  January,  the    r. s. i). c, sec 
twenty  second  day  of  February,  the  thirtieth  day  of  May,  ^^' p* ^^*- 
and  the  fourth  day  of  July  are  now  made  by  law  public 
holidays. 

Approved,  June  l*S,  I.SIU. 


CHAP.  120.— An  Aet  To  authorize  the  city  of  Hastings,  Minnesota,     June  29, 1804. 
to  eonstruct  and  maintain  a  wagon  bridge  over  the  Mississippi  Kiver.  "        ~~ 


Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That 
the  city  of   Hastings,  a  municipal  corporation  existing    Hastinfrs, 
under  the  hiws  of  th  e  KState  of  Minnesota,  be,  and  is  hereby,  J^dL"  "MUs^i/- 
authorized  to  construct  and  maintain,  at  a  point  suitable  «ippi  River. 
E,N(;  04 220 
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to  the  interest  of  navigation,  a  Avagon  or  a  combined  wagon 
and  loot  l)iidge  and  ai>proaclies  thereto  across  llie  Missis- 
sippi River  I'rom  a  point  at  or  near  the  loot  of  Sibley  street, 
in  tlie  said  <'ity  of  Hastings,  Minnesota,  or  at  such  other 
point  in  said  city  as  tlie  city  council  thereof,  with  the 
api)roval  of  the  Secrctarv  of  War  niav  direct,  on  the  west 
bank  to  a  point  at  or  near  the  grailed  road  nearly  <>i)posite 

^'"""  on   the  iiixM   bank:  J *roc}(le(h  That  said  bridge  shall  not 

In.  n:i\i-a  iiitcifrre  witli  thc  ficc  navigation  of  said  river,  bey(»n<l 
what  is  necessary  to  carry  into  ett'ect  tlie  rights  and  ]>rivi- 

Lainatin,,.  leges  lierehy  granted;  and  in  case  of  any  litigation  arising 
from  any  obstruction,  or  alleged  obstruction,  to  the  free 
navigation  of  said  river,  or  damage  resulting  from  the 
same*,  the  cause  may  l)e  tried  before  the  circuit  court  <if  the 
T'nitcfl  States  in  and  for  any  district  in  which  any  portion 
of  said  bridge  or  obstruction  tcmches. 

ui-ii  i.ruk.-.  Si:('.  L\  Tliat  any  l)ridge  built  un<ler  this  Act  shall  be 
constructed  as  a  high  bridge  with  a  channel  span  giving 
a  clear  width  of  waterway  of  not  less  than  three  hundrcii 
feet  and  a  clear  head  room  of  not  less  than  fifty-live  feet 
above  high- water  mark,  and  the  clear  head  room  umler 
other  than  channel  si)ans  mav  be  reduced  to  thirtvlive 
feet  abo\  (•  high-water  nnirk. 

Mn.'''^u'!i'''7.os!      ^^'^^'  •'*•  '^'^'**^  *^^^y  ^>i*i<l^*>  constructed   under  this  Act, 

r.MU.  '  aceonling  to  itslimitaticuis,  shall  be  a  lawful  structure,  and 

shall  be  known  as  a  post  route,  and  the  same  is  hereby 
declared  to  be  a  i)ost  route,  upon  which  no  charge  shall  be 
made  for  the  transmissi(m  over  the  same  of  the  luails.  the 
troops,  and  the  munitions  of  war  of  the  ITnited  States; 
and  the  I'nitcd  States  shall  have  the  right  of  way  for 
r,. M I  a  1 1 .1.  postal-telograj)!!  i)urposes  across  said  bridge.     For  the  pas- 

-' ■'' '  sage  of  all  kinds  of  vehicles,  for  the  transit  of  all  kinds  f>f 

animals,  and   for  the  ])assage  of  foot  passengers  the  said 
1  M.  p.issa-. .  bridge  shall  be  iroo  to  the  ]niblic. 
s. .  ,,  1 :, TN  «.f      Sk(\  4.  That    the  structure  herein  authorized  shall  l)e 

j^,y;;U,'',;'i''""^"  built  and   located  under  and  subject  to  such  regulations 

for  the  security  of  navigation  of  said  river  as  the  Secretary 
of  War  shall  ])rescribe;  and  to  secure  that  object  the  said 
city  shall  submit  to  the  Secretary  of  War  for  examination 
and  approval  a  design  and  drawing  of  the  bridge  and  a 
map  of  the  locration,  giving  the  topography  of  the  banks 
of  th(»  river,  the  shoie  line  at  high  and  low  water,  ami 
the  soundings,  accurately  showing  the  bed  of  thc  stn»ani, 
and  shall  iiirnish  such  other  infornnition  as  shall  be 
re(|uire(l  Ibi"  a  full  and  satisfactory  understanding  of  the 
subject:  and  until  the  said  i>lanand  location  of  the  bridge 
arc  decided  by  the  Secretary  of  War  to  be  such  as  will  not 
materially  alVect  the  interests  of  navigation,  the  bridge 
shall  not  be  commenced  or  built.  And  should  any  change 
be  made  in  the  j)lan  of  said  bridge  during  the  progress  ol' 
construction  such  changes  shall  be  subject  to  the  api>rov:d 
of  thc  Se<'retary  of  War.  And  the  said  bridge  shall  he 
\i.u  t..  iia\i  constructed  with  such  aids  to  the  passage  of  said  bridge, 
in  the  form  of  booms,  <likes,  piers,  or  other  suitable  and 
proi)ei-  structures  for  confining  the  How  of  water  to  a  per- 
manent and  easily  navigated  channel,  and  fortbe  guidiuguf 


'  "n.i!i:^i'- 


IMt  ii'tl. 
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rafts,  steamboats,  and  other  water  craft  safely  under  said 
bridge,  as  the  Secretary  of  War  shall  prescribe  and  at  any 
time  order  to  be  constructed  and  maintained  at  the  expense 
of  the  city  of  Hastings;  and  the  said  structure  shall  be  at 
all  times  so  kept  and  managed  as  to  offer  reasonable  and 
propel  means  for  the  passage  of  vessels  and  other  water 
CI  aft  under  said  structure;  and  for  the  safety  of  vessels 
jjassmg  at  night  there  shall  be  displayed  on  said  bridge, 
from  the  hours  of  sunset  to  sunrise,  such  lights  or  other  Ughta.etc. 
signals  as  may  be  prescribed  by  the  Light-House  Board. 
And  the  said  structure  shall  be  changed  or  removed  at  the 
cost  and  expense  of  the  said  city  of  Hastings,  from  time 
to  time,  as  Congress  may  direct,  so  as  to  preserve  the  free 
and  convenient  navigation  of  said  river;  and  the  authority 
to  erect  and  continue  said  bridge  shall  be  subject  to  revo- 
cation and  modification  by  law  when  the  public  good  shall, 
in  the  judgment  of  Congress,  so  require,  without  any 
exi)ense  or  charge  to  the  United  States. 

Seo.  5.  That  the  right  to  alter,  amend,  or  repeal  this  Act    Amendments, 
is  hereby  exi)ressly  reserved.  ***** 

Sec.  6.  That  this  Act  shall  be  null  and  void  if  actual  commen  «ment 
construction  on  the  bridge  herein  authorized  be  not  com- »»<*  c<>°>pie^io»»- 
menced  within  two  years,  and  completed  within  three  years 
from  date  thereof. 

Approved,  June  20,  1894. 


CHAP.  121.— An  Act  Granting  certain  rights  over  Lime  Point  mil-      July  2, 1894. 
itary  rrservatinn  in  the  State  of  California.  -  — 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  a^se^nbied^  That  .^^^^^^^^^^^^ 
there  is  hereby  granted  to  the  citizens  of  the  town  or  city  tion.  cai. 
of  Sausalito,  Marin  County,  California,  the  right  to  occupy 
and  imi)rove  for  the  purposes  of  a  road  only  for  the  use    Risht  of  way 
and  benefit  of  the  citizens  of  the  United  States,  and  for  ^** ^"*"^^^- 
no  other  ])urp()ses  whatever,  a  portion  of  the  tract  of  land 
owned  bv  the  United  States  in  the  State  of  California, 
known  as  the  Lime  Point  military  reservation,  upon  the 
following  conditions  and  provisions,  namely : 

First.  That  no  use  of  said  land  for  the  purposes  of  said    Plans  to  i>eap 
road  shall  be  begun  by  the  said  citizens  of  Sausalito  as  secretary   of 
aforesaid  until  after  general  idans  of  said  improvement^'"- 
shall  have  been  submitted  to  the  Secretary  of  War  and 
shall  have  been  approved  by  him  and  the  portion  of  said 
tract  of  land  owned  by  the  United  States  to  bo  used  for 
such  stated  ])urposes  shall  have  been  specially  designated 
by  him,  and  that  no  changes  of  the  natural  surface  of  the 
ground  sluill  be  made  nor  improvements  of  any  sort  begun 
until  the  extent  and  plans  of  such  proposed  work  shall 
have  been  dx^scribed  in  detail  to  the  Secretary  of  War  and 
shall  have  received  his  ai)proval. 

Second.  That  the  United  States  reserves  the  power  to    iio;;uiations. 
make  and  enforce  regulations  concerning  the  occupation 
and  use  of  the  portion  of  the  Lime  Point  military  roserva- 
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tioii  covered  by  this  f,^raiit  and  coucernin^  tlie  use  of  the 
road  t hereon. 
KcviFMoii.  Third.  That  the  United  States  reserves  to  itself  the  fee 

in  said  tract  and  the  right  to  resume  immediate  and  entire 
possession  and  use  whenever  the  first  of  the  above  pro- 
visions shall  have  been  violated,  and  also  to  resnme  pos- 
session of  and  occupy  any  x>ortiou  thereof,  or  to  suspend 
the  use  of  said  road  whenever,  in  the  judgment  of  the 
Secretary  of  War,  the  exigency  arises  that  should  require 
such  action  for  iniblic  defense  or  otherwise,  or  whenever 
Congress  may  determine  other  disposition  of  said  tract, 
without  any  claim  for  compensation  to  said  citizens  of 
Sausalito  for  improvement  thereon  or  damage  on  account 
thereof. 

Approved,  July  L\  1804. 


Ju'.y  n.  1U04.  CHAP.  127. — Au  Art  Authoriziug  tlio  Minneapolis  Gas  Lifrht  Com- 

T>niiy,  oi'  Minneapolis,  Minnesota,  to  lay  Hnbmergcd  gas  pipes  across 
tlio  MisHissippi  Kivoi*  at  Minucapolin. 

lie  it  enacted  bif  the  Senate  ami  House  ofEepresentatives  of 

the  United  States  of  America  in  Congress  a^scmhled^  That 

Mihsis^  1  i>p  i  the  consent  ol'Congress  ishereby  granted  to  the  Minneapolis 

^^Minneapolis  ^'*'is  Light  Cimipauy,  of  Minneapolis,  Minucsota,  to  lay  a 

(jas  i.iKh't  Com  submerged  gas  main  across  the  Mississippi  River,  under 

.^^lin  unaen  *='""  thc  bcd  th(Teof,  to  couduct  gas  from  its  gas  works  on  the 

west  si<le  of  said  river  to  the  east  division  of  Minneapolis 
on  the  east  side  of  said  river,  at  some  point  between  the 
foot  of  the  Falls  of  Saint  Anthony  and  the  Washington 
avenue  bridge  across  said  river,  the  location  and  manner 
of  laying  sai<l  gas  main  to  be  approvetl  by  the  Secretary  of 
War  befoie  the  work  is  commenced. 

Approved.  Jul}'  0,  1894. 


.ii:i>  n  iK'.M.  CHAP.  129.— An  Act  To  amend  an  Act  entitled  '*An  Act  to  antliorixe 
tlio  Oregon  and  Washington  ])ndgo  Company  to  constrnct  and  main- 
tain a  bridp>  acToBs  the  Colnmhia  River,  between  the  State  of  Oregon 
and  the  State  ot  WuKhinj^ton,  and  to  establish  it  as  a  post  rood." 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatices  of 

thc  United  States  of  America  in  Congress  assembled^  Titat 

nri.!p«  :i«  r..fls  ii^^,|  ^vct  to  luithorizo  the  Oregon  and  Washington  Bridge 

i.a(';Mnas,\\:iAh.  Company  to  constrnct  and  mamtani  a  bndge  across  the 

v,V'Vi?p  iVyy' ^'^^1*^'"^^**^  lUver,  between  the  State  of  Oregon  and  the 
''  ytiite  of  Washington,  and  to  estiiblish  it  as  a  post  road," 
a]>i)roved  ]M<arch  twenty-fourth,  eighteen  hundred  and 
ninety,  be,  and  the  same  is  hereby,  re  enacted  and  declared 
to  be  and  to  have  been  in  full  force  and  effect  from  and 
after  March  twenty-fourth,  eighteen  hundred  hnd  ninety- 
lour.  Section  twelve  of  said  Act,  which  provides  that  said 
Act  shall  he  null  and  void  if  actual  construction  of  the 
biidfro  th(>i'ein  authorized  be  not  commenced  within  two 
years  and  completed  within  four  years  firom  the  date  of 
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the  ai)i)i'oval  thereof,  shall  be,  and  the  same  is  hereby,  so 

auieiuled  that  the  time  within  whieli  said  bridge  is  required 

to  be  eoinineiieed  shall  be  within  tAVo  years  from  March    ^'j»"«  f"r  t«n- 

twenty-fourth,  eighteen  hundred  and  ninety-four,  and  the  tended'***"  *"* 

tiiiie  witliin  whieh  it  is  required  that  said  bridge  be  com- 

I)let(Hl  sliall  be  within  four  years  from  the  twenty-fourth 

day  of  March,  eighteen  hundred  and  ninety-four. 

Ai)i)roved,  July  11,  1804. 


CHAP.  136. — All  Act  To  Authorize  the  construction  of  a  wagon  ;uicl     July  10, 18»4. 

loot  l>ri<i<::(^  jicross  the  South,  or  Main,  Canadian  Kivrr  at  or  near  the  — 

town  of  Noble,  in  Oklahoma  Territory. 

lie  it  enacted  by  the  ^Senate  and  House  of  Representatives  of 
the  United  /States  of  America  in  Congress  assembled j  That 
the  South  Canadian  Bridge  Company,  a  corporation  created  *j.^^*^^  cana- 
by  or  under  the  laws  of  the  Territory  of  Oklahoma,  its  pln°y  mav^bridg© 
successors  or  assignees,  be,  and  is  hereby,  authorized  to  &!"***  ^nadiau 

*  7  Kivcr     H  o  0 1  G< 

contruct,  maintain,  and  operate  a  bridge  or  bridges  for  the okia.' 
passage  of  vehicles  of  all  kinds,  animals,  and  foot  i)assen- 
gers  across  the  South,  or  Main,  Canadian  River  at  or  near 
the  Town  of  Noble,  and  at  any  other  point  where  said  river 
borders  Oklahoma  and  Indian  Territories,  so  as  to  connect 
Avith  the  opi)osite  shore  of  the  said  river  in  the  Chickasaw 
Nation,  Indian  Territory. 

Skc.  2.  That  any  bridge  or  bridges  built  under  the  pro-    Lawful  »tract- 
visions  of  this  Act  shall  be  a  lawful  structure  or  structures,  r^cs*"     ^^^^ 
and  shall  be  recognized  and  known  as  a  post  route  upon 
wliich  no  higher  charge  shall  be  made  for  the  transmission 
over  the  same  of  the  mails,  troops,  and  munitions  of  war 
of  the  Ignited  States  passing  over  said  bridge  or  bridges 
than  the  rate  per  mile  i)aid  for  the  transportation  over  the 
l)ublic  highways  leading  to  said  bridge  or  bridges;  andequal 
l)rivileges  in  the  use  of  said  bridge  shall  be  granted  to  all 
telegraph  companies;  and  the  United  States  shall havo^the    Postal   tele 
right  of  way  across  said  bridges  and  approaches  for  x)Ostal-  e™p*»-. 
telegraph  purposes:  Provided,  That  before  the  construe-      *"<^»*®* 
tion  of  any  bridge  herein  authorized  is  commenced  the  said    st«rctar    of 
coini)any  shall  submit  to  the  Secretary  of  War,  for  his  ex  waV  to  approve 
ainination  and  a])proval,  a  design  and  draAving  of  such '*^°'''®**^' 
bridge  and  n  map  of  the  location,  giving  sufficient  informa- 
tion to  enable  the  Secretary  of  War  to  fully  and  satisfac- 
torily understand  the  subject,  and  unless  the  plan  and  loca- 
tion of  such  bridge  are  approved  by  the  Secretary  of  War 
the  structure  shall  not  be  built:  Provided  also,  That  any    ''«**"**^'s*^<»°- 
bridge  constriu'ted  under  authority  of  this  Act  shall  at  all 
times  be  so  kept  and  managed  as  to  offer  reasonable  and 
l)r(i])er  means  for  the  passage  of  vessels  and  other  water- 
ciatt  through  or  under  said  structure;  and  for  the  safety 
of  vessels  passing  at  night  there  shall  be  displayed  on  such 
bridge,  from  sunset  to  sunrise,  such  lights  or  other  signals  Lights, etc. 
as  may  be  prescribed  by  the  Light-IIouse  Board. 

Skc.  3.  That  said  South  Canadian  Bridge  Company  shall  t«"- 
have  the  right  to  charge  and  collect  a  reasonable  rate  of 
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toll,  iHit  o\c(H'(lin^  the  rate  limited  by  the  law  of  OklabDiiia 
Territory. 
« ..iMiiMnr.  ni.nt      ^'^-^■»  '^»  That  this  Act  shall  be  null  and  void  if  aetual  eoii- 
.iM.i.'.mi.iciM.ii.'  striiction  of  the  bridges   herein   authorized  be  not  coin- 

nience*!  within  one  year  and  completed  within  three  yeara 
from  the  date  of  ai)])ioval  hereof. 
.\  111.  i..ii.M  n:      Skc.  .">.   That  Congress  hereby  expressly  reserves  the 
' "  ri.i;:ht  to  alter,  amend,  or  repeal  this  Act. 

Approved,  July  KJ.  1804. 


July  j:;  IK.M,  CHAP.  148. — An  Act  Authorizing;  tlio  construction  of  a  liridgo  over 
the  Mnnon^alx'lii  Kivcr  at  the  loot  of  Main  Rtreet,  in  tlic  borough  of 

liclhveinon.  iu  the  ►State  of  Pennsylvania. 

lie  it  cnavled  hif  the  Senate  and  House  of  Represeniatirex  of 
the  I'nlted  States  of'  Amcriea  in  Congress  assembled^  That 

ji.  11.  yd  noil  the   ]>ellevernon    i>ri<lge    Company,   a  corporation   duly 
In-iy'^hrM^  under  the  laws  of  the  Commonwealth  of  Penn- 

iion-iih.iaKiv.r.  sylvania,  its  sueiiessors  and  assigns,  be,  and  they  hei*eby 

\  .1  j7  )..  it:.,  are,  authorized  and  empowered  to  construct,  maintain,  and 
operate  a  bridge  over  the  Monongahela  River  between  a 
])()iiit  at  or  lu^ar  the  foot  of  Main  street,  in  the  borough  of 
Belh'vernon,  I'ayette  County,  to  a  point  in  Wasliingtoii 
County  on  the  opjmsite  side  of  said  river,  all  within  the 
State  of  ]*ennsvlvania.. 

srrr.  taiv  i.f     Seo.  2.  That  the  said  Bellevernou  Bridge  Conii)any,  its 
iVia'ns.V't.*!''^*^"^'  su(!eess<)rs  and  assigns,  shall  not  begin  the  construction  of 

its  bridge,  piers,  abutments,  causeways,  and  other  works 
over,  in,  or  on  sai<l  river  until  the  location  and  plan  of  the 
same  shall  have  been  submitted  to  and  approved  by  the 
Secretary  of  War. 

K.iM.ii.  Skc.  o.  That  any  Act  of  Congress  or  pju't  of  an  Act 

inconsistent  herewith,  so  far  as  it  aftects  the  same,  is 
hereby  rei)ealed. 

snhTuission  ..t     Sec.  4.  That  any  bri<lge  authorized  to  be  constructed 
.hMiuMi  It, .         under  this  Act  shall  be  built  and  located  under  and  subject 

to  such  i(';::ulations  for  the  security  of  the  navigation  of 
said  river  as  the  ScM-retary  of  War  shall  prescribe,  and  to 
secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and 
api)r<)val,  a  d(»sign  and  drawing  of  the  bridge  and  a  map 
of  the  location,  giving,  for  the  space  of  one-half  mile  above 
and  one  half  mile  below  the  proposed  location,  the  high 
and  low  watei*  lines  upon  the  banks  of  the  river,  the  direc- 
tion and  strength  of  the  currents  at  low  and  at  high  water, 
with  the  soundings  accurately  showing  the  bed  of  the 
stream,  and  the  location  ot  any  other  bridge  or  bridges, 
sucli  map  to  be  sutliciently  in  detail  to  enable  the  Secretary 
of  War  to  Judge  of  the  i)roper  location  of  said  bridge,  and 
shall  furnish  such  other  information  as  maybe  required  for 
a  full  and  satisfactory  understanding  of  the  subject,  and 
until  the  said  i)lan  and  locaticm  of  the  bridge  arc  approved 
by  the  Secretary  of  War  the  bridge  shall  not  be  commenced 

( h.inii...  <u^  built:  and  should  any  change  be  made  in  the  plans  of 

said  bridge  during  the  juogress  of  its  constiiictioD,  such 
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changes  shall  be  subject  to  the  approval  of  the  Secretary    ^,^^  .  ^ 

of  War:  Provided,  Tliat  the  channel  span  of  said  bridge     c'i?a^nei  «pan 

shall  be  in  length  not  less  than  three  hundred  and  fifty  feet 

in  the  clear  and  shall  be  elevated  at  least  fifty-four  feet 

above  the  surface*  of  the  river  at  pool  full. 

Sec.  5.  That  said  bridge  herein  authorized  to  be  con- gatiolf.  ^  "*''*' 
structed  shall  be  so  kept  and  managed  at  all  times  as  to 
allord  proper  means  and  ways  for  the  passage  of  vessels, 
barges,  or  rafts,  l)oth  by  day  and  by  night;  and  there  shall 
be  displayed  on  said  bridge  by  the  owners  thereof,  from 
sunset  to  sunrise,  such  lights  or  other  signals  as  the  Light-  Lighta.etc. 
Hcmse  Board  may  prescribe;  and  such  changes  shall  be 
made  from  time  to  time  in  the  structure  of  said  bridge  as 
the  Secretary  of  War  may  direct,  at  the  expense  of  the 
said  bridge  company,  in  order  the  more  effectually  to  pre- 
serve the  free  navigation  of  said  river. 

Si:c.  0.  That  this  Act  shall  be  null  and  void  if  actual    Commence 
construction  of  the  bridge  herein  authorized  be  not  com- uoJ^""^^*"^*^ 
menced  within  one  year  and  completed  within  three  years 
from  the  date  hereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  Act    Amendment, 
IS  hereby  expressly  reserved.  ®^* 

Approved,  July  23,  1894. 


CHAP.  153. — An   Act  To  autborizo  the  coustruction  of  a  bridge     July  23, 1894. 

aoroHB  the  Mississippi  River  from  a  point  witbin  the  limits  of  the  city '■ '— 

of  Dubuque,  in  tbo  State  of  Iowa,  known  as  Eagle  Point,  to  the 
opposite  bank  of  said  river  in  tbo  county  of  Grant  and  State  of 
Wisconsin. 

B<'  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That   pnbuqae  and 
the  J)ubuque  and  Wisconsin  Bridge  Company,  a  corpora-  BridgeVom^ny 
tion  duly  organized  and  incorporated  under  the  laws  of  may  ondKe  mu- 
the  State  of  Iowa,  its  successors  and  assigns,  be,  and  iSiJabSqlie,  ^owi! 
hereby,  authorized  to  construct  and  maintain,  at  a  point 
suitable  to  the  interests  of  navigation,  a  bridge  for  the    ^^^  ^n 
passage  of  vehicles  of  all  kinds,  animals,  and  foot  passen-  footbrwige.  *° 
gers  across  the  Mississippi  River  from  a  point  at  or  near 
Eagle  Point,  in  the  city  of  Dubuque,  in  the  State  of  Iowa, 
to  the  opposite  shore  of  said  river  in  the  county  ot  Grant,      *^^**»" 
in  the  State  of  Wisconsin.    That  said  bridge  shall  not  be 
built  Avithin  two  miles  of  any  other  bridge  on  said  river, 
following  the  course  of  the  main  channel.    That  the  loca-    secrotaryof 
tion  and  plan,  or  manner  of  constructing  said  bridge,  shall  JJ^'^j^^j^^pp™^* 
be  subject  to  the  approval  of  the  Secretary  of  War,  and 
until  decided  by  him  to  be  such  as  will  not  materially 
ntl'ect  the  interests  of  navigation,  the  said  bridge  shall  not 
be  built.     And  there  shall  be  submitted  to  the  Secretary 
ol  War,  lor  his  examination  and  approval,  a  design  and 
drawing  of  the  proposed  bridge  and  a  map  of  the  location, 
givinij;,  for  the  space  of  a  mile  above  and  below  the  pro- 
posed location,  the  topography  of  the  banks  of  the  river, 
the  shore  line  at  high  and  low  water,  the  direction  and 
strength  of  the  currents  at  all  stages,  and  the  soundings 
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accurately  showing  the  bod  of  the  stream,  the  location  of 
any  otlier  brid^^e  or  bridges,  and  all  other  information 
re(iuired,  and  should  any  change  be  made  in  the  plan  of 
said  bridge  during  the  i)rogress  of  construction,  such 
(change  shall  be  subject  to  the  approval  of  the  Secretary 
of  War;  and  the  said  structure  shall  at  all  times  be  so 

jiaUoir.  ^"  "'^'^  kept  and  managed,  and  i)rovided  with  such  guard  fences, 
sheer  booms,  and  other  structures,  as  to  otter  reasonable 
and  i)ro])er  means  for  the  passage  of  vessels  and  other 
lluating  craft  through  or  under  said  structure;  and  for  the 
safety  of  vessels  passing  at  night  there  shall  be  displayed 
on  said  bridge,  from  the  hours  of  sunset  to  sunrise,  such 
.li:^ts.i■u■.  ijojits  as  maybe  prescribed  by  the  Light-llouse  l>oard: 
and  the  said  structure  shall  be  changed  or  removed,  at  the 
cost  and  e\i)ense  of  the  owners  thereof,  from  time  to  time, 
as  Congress  may  direct,  so  as  to  i)reserve  the  free  and 
convenient  navigation  of  said  river;  and  the  authority  to 
erect  and  conti.nu*  said  bridge  shall  be  subject  to  revoca- 
tion and  moditication  by  law  when  the  public  good,  in  the 
judgment  of  Congress,  so  requires,  witlumt  any  expense  or 
,,  charge  to  the  United  States.     Tliat  said  bridge  shall  not 

ti..ii.  mtertcre  with   the   tre(^  navigation  ot   said  river   beyond 

what  is  necessary  in  order  to  carry  into  ett'ect  the  rights 
and  privileges  hereby  granted;  and  in  case  of  any  litiga- 
tion arising  from  any  obstruction,  or  allt»ged  obstruction, 
to  the  free  navigation  of  said  river  the  cause  may  be  trietl 
before  the  circuit  i-ourt  of  the  United  States  in  and  ftn* 
any  district  in  whicli  any  portion  of  said  bridge  or  obstruc- 
tion is  h)cated. 
^J'"'^  Si:(*.  L*.  That  said  l)ridge,  between  the  Jowa  shore  and 

the  lowlands  or  islands  on  the  Wiscfonsin  side  of  the  river, 
shall  be  eonstructed  witli  unbroken  and  continuous  sjmns, 
('1i..i.:mi  -p.m  and  the  main  si)an  shall  be  over  the  main  navigable 
channel  of  the  river,  and  shall  give  a  clear  width  of  water- 
way not  less  than  three  hundred  and  fifty  feet,  and  shall 
give  clear  headroom  the  full  length  of  said  span  of  not 
less  in  anv  case  than  filtv  live  feet  above  extreme  hiffh- 
water  mark,  as  understood  at  the  point  of  location.  The 
iemaiiiing  si)ans  shall  each  gi\ea  clear  width  of  waterway 
not  less  than  two  hundred  feet  and  a  clear  headroom  not 
l(\ss  in  any  case  than  iifteen  feet  between  extreme  high- 
water  mark  and  the  lower  chords  of  the  superstructure. 
Said  bridge  shall  be  constructed  at  right  angles  to,  and 
its  piers  ])arallel  with,  the  current  of  the  river. 
'^"^'  Skc  ,S.  That  said  I)ubu([Ue  and  Wiseon^sin  Bridge  Com- 

pany shall  hav(*  the  right  to  charge  and  collect  a  reason- 
able rate  of  toll  for  the  passage  across  said  bridge  of 
vehicles  animals,  and  foot  i)assengers,  and  travelers,  sub- 
jcM-t  to  approval  bv  the  Secretary  of  War. 

;,;;:';;;;;, ;;,;,;;:,;;'■    Siu  .  i.  That  th'is  A-t  shall  be  null  and  void  if  actual 

construction  of  th(»  bridge  herein  authorized  be  not  com- 
iiii'iiced  within  one  year  and  completed  within  three  years 
from  the  (lat<-  of  the  i)assage  hereof. 

,.  ^,".'"li  '.■,'."«       ^^^'^  •  '^'  '^^^'^^  the  briilge  built  under  this  Act,  and  subject 
n.in,.'""   '"'^    lo  its  kinitations,  shall  be  a  lawful  structure,  and  shall  he 

known  and  recogni/ed  as  a  |>ost  route,  and  it  sb;ill  enjoy 
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the  rights  and  privileges  of  other  post  roads  in  the  United 

States;  and  eqnal  privileges  in  the  use  of  said  bridge  shall 

])e  granted  to   all  telegraph   and   telephone  companies; 

and  the  United  States  shall  have  the  rig)it  of  way  across 

said  bridge  and  its  approaches  for  postal-telegraph  P^ir-   ^^^jj  ^ -^ ^  *  ® ^ *• 

l)Oses. 

Si:c.  it.  That  the  right  to  alter,  amend,  or  rej)eal  this  Act  ^  Amemiiucnt, 
is  hereby  expressly  reserved. 

Approved,  Jnly  23,  1894. 


CHAP.  162. — An  Act  To  authorize  the  construction  of  a  bridge     July  2C,  1H94. 
:uToss  the  Missouri  KivcT  at  or  near  the  city  of  Lexington,  Missouri. — 

Be  if  oKicied  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That  Bricb^o  incf  Tex- 
tile Lexington  Bridge  and  Terniinal  Company,  a  corpora- J}J^°"]^^^j®*JJp^^^ 
tion  existing  nnder  the  laws  of  the  State  of  Missouri,  its  Si  KiVfr. Lex- 
assigns,   grantees,  successors,  and  legal  representatives,  *°s***"' ^**' 
be,  and  is  hereby,  authorized  to  build,  own,  operate,  and 
nniintain  a  bridge  and  approaches  thereto  over  the  Missouri 
Ixiver  at  or  near  the  city  of  Lexington,  in  said  State  of 
Missouri.     Said  bridge  shall  be  constructed  to  provide  for  on^|}n  j^\oST- 
the  passage  of  railway  trains,  and,  at  the  option  of  the^'**dge. 
persons  by  whom  it  may  be  built,  may  be  used  for  the  pas- 
sage of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of 
animals,  and  for  foot  passengers  for  such  reasonable  rates 
of  toll  as  may  be  ai)proved  from  time  to  time  by  the  Secre-    T«n 
tary  of  War;  and  in  case  of  any  litigation  concerning  any    Litigation, 
alleged  obstruction  to  the  free  navigation  of  said  river  on 
account  of  said  bridge,  the  cause  nuiy  be  tried  before  the 
circuit  court  of  the  United  States  in  whoso  jurisdiction  any 
l)ortion  of  said  obstruction  or  bridge  is  located. 

Skc.  2.  That  any  bridge  constructed  under  this  Act  and  ^ro'^^Jjj}  '*^^*^|' 
according  to  its  limitations  shall  be  a  lawful  structure  and  ronte.*°*    ^**' 
shall  be  recognized  and  known  as  a  post  route,  upon  which, 
also,  no  higher  charge  shall  be  made  lor  the  transmission 
over  thesameof  tlie  mails,  the  troops,  and  the  munitions  of 
war  of  the  (  nited  States  than  the  rate  per  mile  paid  for  their 
transportation  over  the  railroads  or  public  high  ways  leading 
to  said  bridge:  and  the  United  States  shall  have  the  right 
of  way  for  i)ostal  telegraph  and  telephone  purposes  across    Postal    teie 
said  bridge.  ^^^ 

Sec.  .*5.  That  said  bridge  shall  be  made  with  unbroken  construction, 
and  continuous  spans  and  shall  not  be  of  less  elevation  in 
any  case  than  fifty  ieet  above  high- water  mark,  as  under- 
stood at  the  point  of  location,  to  the  lowest  member  of  the 
bridge  superstructure,  nor  shall  the  spans  of  said  bridge 
over  the  waterway  of  said  river  be  less  than  four  hundred 
feet  in  length  in  the  clear,  and  the  ^ners  of  said  bridge 
shall  bo  ])arallel  with  the  current  of  said  river,  and  the 
bridge  itself  at  right  angles  thereto:  Provided^  That  in  ProvUot. 
case  the  api)roach  and  i)assage  under  the  channel  span  of  ga^*^®  *^  °*^^' 
said  bridge  be  found  at  any  time  dangerous  or  difficult  of 
access  by  the  river  traffic,  the  owners  of  said  bridge  shall 


Lion. 
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construct  at  their  own  expense,  such  works  of  ebaunel  reg- 
uhition  and  such  aids  to  nav'i<ration  as  the  Secretary  of 
War  shall  order,  to  render  the  approach  and  passage 
reasonal)]v  safe  and  easv:  Proc'uUd  aho^  That  the  said 
company  or  corporation  shall  maintain,  at  its  own  ex])ense, 

L  4!n<  '^'  from  sunset  to  sunrise,  such  liirhts  or  other  signals  ou  said 
bridiic  as  the  Li j^ht-l louse  Board  shall  prescribe. 

r>.  i.vr.iiir.M.i  Si:c.  4.  Tliat  all  railroad  conn>anies  desirinff  the  use  of 
said  bridge  sliall  have  and  be  entitled  to  e<iual  ri«rhts  and 
])rivile<xes  relative*  to  the  ])assa<rc  of  railway  trains  over 
the  same,  and  over  the  approaches  thereto,  upon  i)ayment 
of  a  reasonable  compensation  for  its  use;  and  in  ease  the 

'■  '""  owner  or  owners  of  said  bridge  and  the  several  railroad 

companies,  or  any  of  them,  desiring  such  use  shall  fail  to 
agree  ni)on  the  sum  or  sums  to  be  paid,  and  to  rules  and 
conditions  to  which  each  shall  conform  in  using  such  bridge, 
all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  ui)on  a  hearing  of  the  allegations  and  the 
proof  of  the  parties. 

s.<n.tar.\  ot      Se(\  .J.  That  auv  bridge  authorize<l  to  be   constructed 
phin  J"t<-!^^""  '  under  this  Act  shall  be  built  and  located  under  and  subject 

to  such  regulations  for  the  security  of  navigation  of  said 
river  as  the  Secretary  of  War  shall  prescribe;  and  to  seeui-e 
that  object  the  company  or  corporation  shall  submit  to  the 
Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawing  of  the  bridge,  and  a  map  of  the  loca- 
tion, giving  for  the  space  of  one  mile  above  and  one  mile 
below  tlie  jiroposed  K)cation,  the  topography  of  the  banks 
ot'  (he  river,  the  shore  lines  at  high  and  low  water,  the 
direction  and  strength,  of  the  current  at  all  stages,  and  the 
soundings,  accurately  showing  the  bed  of  the  stream,  the 
locMtion  of  any  otlier  bridge  or  bridges,  and  shall  furnish 
sucli  other  information  as  shall  be  required  for  a  full  and 
satisfiietory  understanding  of  the  subject;  and  until  the 
said  i)lan  and  location  of  the  bridge  are  approved  by  the 
Secietary  of  Xv'ar  the  bridge  shall  not  be  built;  and  should 

( i.inu.s  .^,,y  eliange  be  made  in  the  plan  of  said  bridge  during  the 

progress  of  construction,  such  change  shall  be  subject  to 

nn";i<rnp\",ion.''  tlic  approval  of  tlic  Secretary  of  War;  and  if  said  bridge 

is  not  comuKMu^ed  within  one  year  and  completed  within 
three  years  i'rom  the  passage  of  this  Act,  the  rights  and 
l)rivileges  hereby  granted  shall  be  null  and  void. 

ammimIiu.  nt.      Sec.  0.  That  the  right  to  alter,  amend,  or  repeal  this  Act 
* ''  is  herel)y  expressly  reserved,  and  the  right  to  require  any 

clianges  in  the  structure  or  its  entire  removal,  at  the 
e\l)ense  of  the  owners  thereof,  Avheuever  Congress  decides 
that  the  i)ubli(;  interest  requires  it,  is  also  expressly  reserved. 

Api)roved,  July  2(1.  1891. 


.lu'.y  M.  \<'.H.         CHAP.  170. — An  Act  (irantiiifr  tb(^  uso  (if  ci'rt«iin  lau<l  to  tlir  town 

of  Cast  in*'.  Maine,  lor  a  i)ul)lic  park. 

lie  it  cHdrtrd  In/  ihc  Senate  and  House  of  Representatlres 

r.,sinM',  Mo      of  the  I'nitnl  States  of  Ameriea  in  Congress  OHHembled^  That 

there  is  hereby  granted  to  the  town  of  Oastine,  in  the  State 
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of  Maine,  the  right  to  occupy,  improve,  and  control,  for  the  ^^J^^jj^j.^e^^^^ed 
l)iirposes  of  a  public  park  for  the  use  and  benefit  of  the  ^^^^  ^^  ?^  ' 
citizens  of  the  United  States,  and  for  no  other  purpose 
whatever,  the  tract  of  land  owned  by  the  United  States 
situated  in  the  extreme  southerly  part  of  said  town  of  Cas- 
tine,  containing  three  acres,  more  or  less,  and  known  as 
th(*  *'Fort  Madison  lot'' — said  tract  being  more  fully 
described  in  the  deed  of  Joseph  and  Phebe  Perkins,  con- 
veying the  said  land  to  the  President  of  the  United  States, 
dated  April  lirst,  eighteen  hundred  and  nine,  which  deed 
is  recorded  in  the  records  of  Hancock  County,  Maine,  book 
numbered  twenty-seven,  page  one  hundred  and  five — upon 
the  following  conditions  and  provisions,  namely: 

First.  That  the  said  town  of  Castine  shall  ascertain  by 
l)roper  survey  and  accurately  mark  in  a  permanent  man-    Survey, 
ner  the  boundaries  of  said  tract  of  land  according  to  the 
description  giv4}u  in  said  deed;  that  no  use  of  said  land 
shall  be  begun  by  the  said  town  until  after  general  plans    Approval    by 
of  said  improvement  shall    have  been  submitted  to  and  ^a^/®**''^  °^ 
approved  by  the  Secretary  of  War. 

Second.  That  said  town  of  Castine  shall  have  and  exer-    Protection, 
cise  j)ower  to  make  and  enforce  police  regulations  concerning 
said  tract  and  shall  properly  protect  all  said  property  from 
injury. 

Third.  That  the  United  States  reserves  to  itself  the  fee^^^^  •^•'  ^ 
in  said  tract  and  the  right  to  resume  immediate  and  entire* 
possession  whenever  either  of  the  above  provisions  shall 
have  been  violated,  and  also  to  resume  possession  and 
occui)y  any  portion  thereof  whenever,  in  the  judgment  of 
the  President,  the  exigency  arises  that  should  require  the 
use  and  appropriation  of  the  same  for  public  defense  or 
otherwise,  or  for  such  other  disposition  as  Congress  may 
determine,  without  any  claim  for  compensation  to  said  town 
for  improvement  ^hereon  or  damage  on  account  therof. 

Approved,  July  30,  1894. 


CHAP.  174. — All  Act  Making  appropriatioDS  for  tho  legislative,     July  31. 1894. 

executive,  and  Judicial  expenses  of  the  Government  for  the  fiseal  year 

ending  June   tliirtieth,    eighteen   hundred  and  ninety-live,  and  for 
other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembledj  That    L©gi«iative,ex' 
the  following  sums  be,  and  the  same  are  hereby,  appn)pri- d^ci*^%xp|^n;j^* 
ated,  out  of  any  money  in  the  Treasury  not  otherwise  «pp">p"»"od»- 
approi>riated,  in  full  comi)ensation  for  the  service  of  the 
fiscal  year  ending  June  thirtieth,  eighteen  hundred  and 
ninety- live,  for  the  objects  hereinafter  expressed,  namely: 

WAR  DEPARTMENT.  n,em*'  ^^''^'* 

Office  of  tue  Chief  of  Engineers:   Chief  clerk,    En-ineeroffic6. 
two  thousand  dollars;  four  clerks  of  class  four;  two  clerks 
of  class  three;  three  clerks  of  class  two;  threfe  clerks  of 
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class  Olio;  one  i;lerk,  at  one  thousand  dollars;  one  assist- 
ant niess(Mi^er;  and  two  laborers;  in  all,  twenty- throe 
thou-iand  two  hundred  and  forty  dollars. 

DraHsnunrt. .  A  lid  thc  servicos  of  skilled  draftsmen,  civil  enp^ineors, 
and  sucli  other  services  as  the  Secretary  of  War  niavdeem 
necessary,  may  be  employed  only  in  the  oflice  of  the  Chief 
of  lMi<;iiieers  to  carry  into  eftcct  the  Vfirioiis appropriations 
for  rivers  and  harbors,  fortifications,  and  surveys  to  bo 

Proviho.  paid  from  such  appropriations:  Pro  tided,  That  tho  expend- 

Limit.  itures  on   this  account  for  the  fiscal  year  ending  June 

thirtieth,  ei<^hteen  hundred  and  ninety- five,  shall  not 
exceed  seventy-tvro  thousand  dollars;  and  that  the  Seere- 

Keport.  ^'^^y  ^^  War  shall  each  year,  m  the  annual  estimates,  report 

to  Congress  the  number  of  persons  so  employed  and  the 
amount  paid  to  each. 


.-^ 


I'^'ii;  ^'"'\'^  PUBLIC  UUILDINGS  AND  GKOUXDS. 

'V^''M.irmr"      Office  of  Puulto  ]]uiet)1ngs  and  Grounds:  For  one 
fi«M.j;a.(.iM..     <. 1(^.11^'^  ()ij(*  thousand  six  hundred  dollars;  one  messenger; 

one  i)ul)lic  pirdener,  one  thousand  eight  hundred  dollars; 
in  all,  four  tliousand  two  hundred  and  forty  dollars. 
ov, :m. , r^  .!. .      poi- overseers, draftsman, foremen,  mechanics, gardeners, 
and  laborers  emi)loyed  in  the  x)ublic  grounds,  twenty-eight 
thousand  dollars. 
wairiinun.  F'or  dav  watclimaii  in  I'ranklin  Square,  six  hundred  and 

sixty  dollars. 

For  day  watcliman  in  Lafayette  Square,  six  hundred  and 
sixty  dollars. 

I'or  two  day  watchmen  in  Smithsonian  (irounds,  at  six 
hundred  and  sixty  dollars  each,  one  thousand  three  hun- 
dred and  twenty  dollars. 

I'or  two  ni<iht  watchmen  in  Smithsonian  Grounds,  at 
seven  hundred  and  twenty  dollars  each,  one  thousand  four 
hundred  and  forty  dollars. 

I'or  one  day  watchman  at  Judiciary  Square  and  one 
at  Lincoln  S(]uareand  adjacent  reservations,  at  six  hun- 
dred and  sixty  dollars  eacli,  one  thousand  three  hundred 
and  twenty  dollars. 

For  one  ni<>iit  watchman  at  Judiciary  Square,  seven 
hundred  and  twenty  dollars. 

l\)v  one  day  watchman  at  Iowa  Circle;  one  at  Thomas 
Circle  and  neighboring  reservations;  one  at  Washington 
Circle  and  neigliboring  reservations;  one  at  Dupont  Circle 
and  neif>liboring  reservati(ms;  one  at  McPherson  and  Far- 
ragnt  scpiares;  one  at  Stantcm  Square  and  neighboring  res- 
ervations: two  at  Henry  and  Seaton  squares  and  reserva- 
tions cast  of  Hotanic  Ciarden;oneat  Mount  Venion  Square 
and  adjacent  reservations;  one  for  the  greenhouses  and 
nursery ;  one  at  grounds  south  of  Executive  Mansion,  eleven 
in  all,  at  six  hundred  Jind  sixty  doUars  each,  seven  thou- 
sand two  hundred  and  sixty  dollars. 

For  one  ni^ht  watchman  at  Henry  and  Seaton  squares 
and  reservations  east  of  Botanic  Ganlen,  seven  hundred 
and  twenty-  dollars. 
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For  one  niglit  watcliinau  at  Garfield  Park,  seven  hun- 
dred and  twenty  dollars. 

For  contingent  and  incidental  expenses,  five  hundred    ContiuRcnt ex- 
dollars.  i^^°«^«- 

Approved,  July  :U,  181)4. 


CHAP.  178. — An  Art  Making  appropriations  for  fortifications  and  August  l.  1894. 
other  works  of  defense,  for  tbo  armament  thereof,  for  the  procurement  -  —  -  -  - 
of  lioavy  ordnance  for  trial  and  .service,  and  for  other  purposes. 

Be  it  cnacled  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That    Fortifications 
the  sums  of  money  herein  provided  for  be,  and  the  same  ***>*"*p"***®°'*- 
are  hereby,  ax)propriated,  out  of  any  moneys  in  the  Treas- 
ury not  otherwise    appropriated,   to  be  available   until 
expended,  namely: 

(llN  AND   MOUTAR  UATTERIES:    For  construction  of  gUU     «"n  an*!  mor- 

and  mortar  batteries,  four  hundred  thousand  dollars.  tarbattenes. 

For  construction  of  gun  and  mortar  platforms,  one  hun- 
dred thousand  dollars. 

Sites  for  fortifications  and  seacoast  defenses:  sit«8. 
For  the  procurement  of  land,  or  right  pertaining  thereto, 
needed  for  the  site,  location,  construction,  or  prosecution 
of  works  for  fortifications  and  coast  defenses,  one  hundred 
and  fifty  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary. 

rUESKRVATlON    AND   REPAIR   OF  FORTIFICATIONS:    For     Preservation, 

the  protcctioiv,  i)reservation,  and  repair  of  fortifications  for*  ^' 
which  there  may  be  no  special  appropriation  available, 
forty-five  thousand  dollars. 

For  couNtruction  of  a  sea-wall  on  the  north  shore  of  Sandy 
Hook,  New  Jersey,  seven  thousand  five  hundred  dollars. 

VoY  preparation  of  ])lans  for  fortifications,  five  thousand    '*^**°* 
dollar^^. 

Si:wera(;e  system  at  Fort  Monroe,  Virginia:  For  v^"'^^**"*^***' 
one  half  of  the  cost  of  construction  of  a  sewerage  system    sowcrage. 
for  all  buildings  at  Fort  Monroe,  Virginia,  thirty-seven 
thousand  five  hundred  dollars:  Provided,  That  the  owners    ^*^**'^^<^* 
of  hotels  and  of  other  nonmilitary  buildings  now  at  Fort 
^fonroe,  Virginia,  shall  bear  one-half  of  the  expense  of  con- ^,y|JjJ[^j**^^jP^^ 
struction  of  the  said  sewer,  and  the  Secretary  of  War  be,  etc 
and  he  is  hereby,  authorized  and  directed  to  equitably  and 
Justly  apportion  among,  assess  against,  and  collect  from 
the  said  owners  and  to  expend  in  construction  of  the  said 
sewer  the  moiety  of  tlie  estimated  cost  thereof;  and  the 
Secretary  of  War  is  hereby  further  authorized  to  assess ^harfagf.*^*  ^"^^ 
ii])on  vessels  using  the  wharf  at  Fort  Monroe,  Virginia,  one- 
half  of  the  actual  co.st  of  repairs  rendered  necessary  by  the 
ordinary  wear  and  tear  of  said  wharf,  and  any  damage  done 
to  said  whai  f  by  any  vessel  shall  be  paid  for  by  the  owner 
or  owners  of  said  vessel;  and  he  is  also  authorized  and    ciiargcB  for 
directed  from  time  to  time  to  cause  to  be  assessed  upon  and  lt\^^    repairs, 
collected  from  the  owners  of  nonmilitary  buildings  situated 
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within  the  limits  of  the  Fort  ^loiiroe  uiilitary  reservation, 
and  I'roni  individuals  or  corporations  engaged  in  business 
thereat,  other  than  water  navigation  companies,  one-half 
of  such  sum  or  sums  of  money  as  he  may  deem  just,  rea- 
sonable, and  necessary  for  expenditure  upon  the  rejiair  and 
operation  of  su<-h  roads,  i»avements,  streets,  lights,  sewer 
ajue,  and  general  iM)lice  as,  in  th(i  oi)iniou  of  the  Secretary 
of  War,  should  be  constructed  and  maintained  in  order  to 
protect  ihe  interests  of  the  United  States  and  the  interests, 
liealth,  and  general  welfare  of  the  said  nonnulitary  inter- 
ests now  established  or  that  may  hereafter  be  established 
ih.  ui  nrrijits.  at  Fort  .AFonroe:  rroiudcd/urtherj  That  all  funds  collected 
as  above  provided,  or  that  may  be  received  from  other  inci- 
dental sources  from  and  after  this  date,  be,  and  are  hereby, 
made  special  contingent  funds,  to  be  collected  and  expeudeil 
for  the  above  purposes  in  accordance  with  rules  and  regu- 
lations to  be  prescribcMl  by  the  Secretary  of  War.  who  will 
HMider  annually  to( -ongress  a  detailed  accountof  all  rect^ipts 
and  exx)enditures. 
p.j.iaiK.  (..V  Vnd  any  unexpended  balance  of  the  appropriation  for 
V..1  J...  1..  i)»;o.  (•onstruction,complete,  of  a  sewerage  system  at  Fort  Mon- 
roe, made  by  the  sundry  civil  a])propriation  Act  ai>provtHl 
March  second, eighteen  hundred  and  eighty-nine,  is  hereby 
coveicd  into  the  Treasurv. 

V 

«  --if  #  >t-  «  •  « 

i'"i .!.;,.,  s,  r,oAui)  OF  Ordnance  and  Fortification:  To  enable 
the  IJoard  to  make  all  needful  and  proper  purchases, exper- 
iments, and  tests  to  ascertain,  with  a  view  to  their  utiliza- 
tion by  tlie  (iovernment,  the  most  effective  guns,  small 
arms,  cartridges,  projectiles,  fuses,  explosives,  torpedoes, 
armor  plates,  and  other  imi)lements  and  engines  of  war, 
and  to  i)urchase  or  cause  to  be  nuinufactured  under  author- 
ity of  the  Secietiiry  of  War,  such  guns,  carnages,  armor 
l)lates,  and  other  war  materials  and  articles  as  may,  in  the 
judgment  of  the  l>oard,  be  necessary  in  the  proper  dis- 

v<,i.  jr..  J..  4H9.  charge  of  tlie  duty  devolved  upon  it  by  the  Act  approved 
Sei)tember  twenty  second,  eighteen  hundred  and  eighty- 

(  iviii.i.  nuni  ^»ioiit;  to  i)ay  the  salary  of  the  civilian  member  of  tlie 
"vni.  LMi. ,,  7r,.».  J>oar(l  of  Ordnance  and  Fortilicati(m  provided  by  the  Act 
of  February  twenty-fourth,  eighteen  hundred  and  ninety- 
one,  and  for  the  necessary  traveling  expenses  of  said  mem 
ber  when  traveling  on  duty  as  contemplated  in  said  Act; 

Kxp,  M>.  s.  [\^y  pavment  of  the  necessary  expenses  of  the  Board,  includ- 
ing a  per  diem  allowance  to  each  ofticcr  detailed  to  serve 
thereon  when  employed  on  duty  away  from  his  permanent 
station,  of  two  dollars  and  lifty  cents  a  day;  and  for  the 
test  of  e\i)erimental  guns  and  carriages  procured  in  accord- 
ance with  the  recommendations  of  the  Board  of  Ordnance 

fT,i"",,     .,. ''"^^    Fortilieation,  one  hundred   tlumsa ml  dollars.     Pro- 
i:.  Vmi':, .„'..'    '  "  rith'tL  That  before  any  money  shall  be  expemled  in  the 

const  met  ion  or  test  of  any  gun,  gun  carriage,  ammunition, 
or  implements  under  the  su])ervision  of  the  said  Hoard, 
tlie  lioard  shall  b(»  satistlecl,  after  due  inquiry,  that  the 
(lov(»rnm(Mit  of  the  United  States  has  a  lawful  right  to 
use  the  inv(Mitions  involved  in  the  construction  of  such 
gun,  gun  carriage,  ammunition,  or  implements,  or  that  the 
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constmctiou  or  test  is  made  at  the  request  of  a  person 
either  having  such  lawful  right  or  authorized  to  convey 
the  same  to  the  Government. 

That  all  material  purchased  under  the  foregoing  provi-  yje^orimoricM 
sious  of  this  act  shall  be  of  American  manufacture,  except  manufacture. 
in  cases  when,  in  the  judgment  of  the  Secretary  of  TVar,    Exception, 
it  is  to  the  manifest  interest  of  the  United  States  to  make 
purchases  in  limited  quantities  abroad,  which  material 
shall  be  admitted  free  of  duty. 

Approved  August  1,  1894. 


^  195. — An  Act  To  amend  an  Act  eDtitled  ''An  Act  authorizing  August  3, 1894. 

the  construction  of  a  high  wagon  bridge  across  the  Missouri  River  at 

or  near  Sioux:  City,  Iowa,"  approved  March  second,  eighteen  hundred 
and  eighty-nine,  as  amended  by  Acts  of  April  thirtieth,  eighteen  hun- 
dred and  ninety,  February  seventh,  eighteen  hundred  and  ninety- 
three,  and  March  twenty-fourth,  eighteen  hundred  and  ninety -four. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  a^ssemhledj  That    Bridge  across 
section  one  of  the  Act  entitled  **An  Act  authorizing  the  con-  ^^^siUux  cVty"^ 
struction  of  a  high  wagon  bridge  across  the  Missouri  River  lowa. 
at  or  near  Sioux  City,  lowa,^  approved  March   second, 
eighteen  hundred  and  eighty-nine,  as  amended  by  an  Act 
entitled  "An  Act  to  amend  'An  Act  authorizing  the  con-    voi.25,p.s49. 
struction  of  a  high  wagon  bridge  across  the  Missouri  Eiver    voi.  26.  p.  79 
at  or  near  Sioux  City,  Iowa,  approved  March  second,  eigh- 
teen hundred  and  eighty-nine,'"  which  amendment  was 
approved  April  thirtieth,  eighteen  hundred  and  ninety,  and 
as  amended  by  an  Act  entitled  "An  Act  to  amend  'An  Act    voi.  27.  p.  434. 
authorizing  the  construction  of  a  high  wagon  bridge  across 
the  Missouri  River  at  or  near  Sioux  City,  Iowa,  and  so 
forth,'"  which  amendment  was  approved  February  seventh, 
eighteen  hundred  and  ninety-three,  and  as  amended  by  an 
Act  entitled  "An  Act  to  amend  *An  Act  authorizing  the 
construction  of  a  high  wagon  bridge  across  the  Missouri 
River  at  or  near  Sioux  City,  Iowa,  approved  March  second, 
eighteen  hundred  and  eighty-nine,  as  amended  by  Acts  of 
April  thirtieth,  eighteen  hundred  and  ninety,  and  February 
seventh, eighteenhundred  and  ninety-three,'"  which  amend- 
ment was  approved  March  twenty -fourth,  eighteen  hundred 
and  ninety-four,  be  so  amended  tliat  instead  and  in  place 
of  the  words  "for  such  reasonable  rates  of  toll  as  the  city 
of  Sioux  City,  Iowa,  may  from  time  to  time  prescribe,  sub- 
ject to  the  approval  of  the  Secretary  of  War,"  the  said  sec- 
tion shall  read  "for  such  reasonable  rates  of  toll  as  the  ,  ™V k  3'*^^^.^' 
owner  or  owners  of  said  bridge  may  from  time  to  time  pre-  re?ary  of  ^vaV.*^ 
scribe,  subject  to  the  approval  of  the  Secretary  of  War." 

Approved,  August  3,  1894. 
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Au;:iist  t  i.v.u.  CHAP.  206. — All  Act  Autliorizinj^  ihv  Piin'oll  Bridge  and  Transfer 
('oini»;niy  to  construct  and  maintain  a  bridge  over  the  .So:ith  Canadian 
KMvcr  at  or  within  one  mile  oT  the  town  of  Lexington,  county  of 
ClcM'Iaiul,  Tcrritorv  ol' Oklahoma. 

Hr  if  mucted  by  the  Senate  (Uid  House  of  KeprenvutativCH 
rumii  wruiiii-of  tlir  {'uited  States  of  Auwriea  in  (\)n(/reHs  assembled^  That 
^om|Kin'v"nIa.v  ^i^^'  IMiicoll  JUldgo  iuul  Traiisfoi*  C.'oinpaiiy,  a  eoriH)ralioii 
i.rid-.  scMiiuci.  created  undcu' tlie  laws  of  the  Territory  of  Oklahoma  by 
ul'initon/oKia  cliartcv  filed  riaimary  lifteeiith,anno  Domini  eij?ht<?en  hun- 
dred and  ninety-two,  is  authorized  to  eonstruet  and  main 
tain    a  bridge,  and   approaehes  tliereto,  over   the  South 
Canadian  Kiver,  at  or  within  one  mile  of  the  town  of  Lex- 
ington, in  the  county  of  Cleveland,  Territory  of  Oklahoma, 
i.rial!l?^'"^ ''"'''  to  be  used  for  the  passage  of  foot  passengers,  animals,  and 
ToTis.  vehicles  of  all  kinds,  for  reasonable  rates  of  tolls,  to  be 

ap])roved  from  time  to  time  by  the  Secretary  of  War. 
coMmuii. ,  Ml.  lit      Se(\  2,  Tliat  the  ri<?ht  herein  <»Tanted  shall  be  void  unless 

IIIkI    «(.>II»|»l«-t  loll.  •    1     1         •    1  •  1  'Jl     •  1  1^1 

sanl  brid«;e  is  eommeneed  within  one  year  ana  eoini>leted 
within  tlirei*  years  from  the  passa^xe  of  this  act. 
Lawn.i  stnuf       ^\](\  .S.  Tluit  the  bridge  constructed  under  this  act  shall 

niv  aiMi   poMt  ^^^^  .^  lawful  structure,  and  shall  be  known  and  recognized 

as  a  ]>ost  route,  and  the  same  is  hereby  declared  to  be  a 
]M)st  route  ui)on  which  also  no  higher  charge  shall  be  made 
for  the  transttiission  over  the  same  of  the  mails,  the  troops, 
and  the  munitions  of  war  of  the  United  States  than  other 
IKM'sons  i)ayfor  like  transportation;  and  the  United  States 

"•■i\T/''^   ^'^*  shall  have  the  right  of  way  for  the  postal  telegraph  across 

*'*yw.*..v.         said  bridge:   Provided,  That  before  the  construction  of  the 

bridges  herein  authorized  is  commenced  the  said  company 
s.vnt.n  V  <•!  shall  subuiit  to  tiie  Secretary  of  War  the  plans  and  speciti- 

i.iaus'rtr!'*^"""  cations  of  said  bridge,  showing  the  projjased  location  anil 

structure  contemidated,  and  that  it  shall  be  decided  l)y  the 

Secretary  that  said  bridge  does  not  and  will  not  obstruct 

.\i.Nt..i.:ivii:i-^)^.  impair  the  navigation  of  said  South  Canadian  River: 

1  ]  ol  1  ^^ 

Provided  also.  That  said  bridge  shall,  at  all  times,  be  so 
kept  and  managed  as  to  oiler  reasonabh*  and  proper  means 
for  the  i)assage  of  vessels  and  other  water  craft  through  or 
under  said  structnie,  and  for  the  safety  of  vessels  passing 
at  night  there  shall  be  displayed  (m  said  bridge,  from  the 

LiLi.ts.  It.        hours  of  sunset  to  sunrise,  such  lights  or  other  signals  as 
maybe   ])rcscril)ed  by  the  Light- IJimse  Board:  Provided 

ai.mimImi.  u{<  furtlicr,  Tiiat  Congress  reserves  the  right  to  alter,  amend, 
"'  or  repeal  this  act  at  any  time:  and  that  if  at  any  time  navi- 

gation ol'  said  liver  shall  in  any  manner  be  obstructed  or 
im])aired  by  said  bridge,  the  Secretary  of  War  shall  have 
iintliority,  and  it  shall  be  his  duty,  to  require  the  said  com 

'  i.Mi-«-  ]):jny  to  alterand  changcth(>  said  bridge,  at  itsown  exiM^nse, 

in  such  manner  as  may  be  proper  to  secure  free  and  com- 
idete  navigation  without  im])ediment:  and  if  upon  reason- 
ab^Miotice  to  said  company  to  make  such  changcor  improve- 
ments the  said  company  fails  to  do  so,  the  Secretary  of 
War  shall  have  authority  to  make  the  same  at  the  expense 
of  said  company,  and  all  rights  conferred  by  this  act  shall 
be  fort'eited  :  and  Congress  shall  have  power  to  do  any  and 

I"'"    >"  •  ••--all  things  necessar^■  to  secure  the  free  navigation  of  said 

t:<>ii.  •  "  ' 

liver. 


A])proved,  August  4,  18JM. 
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CHAP.  212.— An  Act  To  ainoinl  an  Act  to  authorize  the  construf-    August  4, 1894. 
tion  of  a  stcrl  l)ri<l«i:t'  over  the  Saint  Louis  River,  between  the  States 
of  Minnt^sota  and  Wisconsin. 

lie  it  enacted  bii  the  Senate  and  House  of  Representativat    _,  ., 
of  the  I'nitcd  Stat  e.^  of  America  in  Congress  assembled^  That  ^t.  Loixis  KiveV. 
sections  two  and  tliice  of  said  Act  bo  amended  so  as  to 
read  as  follows 


L*    • 


'•Sh(\  2.  Tliat  any  bridge  built  under  the  provisions  of    ^'nobstnicted 
this  Act  sliall  be  built  and  constructed  without  material 
interference  with  the  security  and  couveiiienoe  of  uaviga 
tion  on  said  river  beyond  what  is  necessary  to  carry  into 
ctfcct  the  rights  and  i)rivilef^es  hereby  jrranted,  and  shall 
be  of  such  height  in  the  clear  above  liigh-water  mark  as  ^^^^<^^g*»^ "»»*'"d- 
shall  be  prescribed  l)y  the  Secretary  of  War,  with  rafting*^ ' 
spans  on  either  side  of  the  draw  of  not  less  than  two  bun- 
dled and  lifty  feet  each;  and  in  order  to  secure  compli- 
ance with  these  conditions  the  said  corporation  shall  sub-  -^v^a^/ro^*"^  rove 
niit  to  tlie  Secretary  of  War  a  plan  of  the  bridge  and  acces-  plans,  etc!*^™^ 
sory   works   provided   for  in   this  Act,  together  with  a 
detailed  map  of  the  river  for  a  distance  of  one  mile  above 
and  one  mile  below  the  pro])osed  site  of  said  bridge,  with 
such  information  as  may  be  required  by  the  Secretary  of 
War  for  a  full  and  satisfactory  understanding  of  the  sub- 
ject; and  the  Secretary  of  War  is  hereby  authorized  and 
directed,  upon  receiving  such  plan  and  map  Jind  other 
information,  and  being  satisfied  that  the  bridge  built  upon 
such  plan  and  with  such  accessory  works  and  at  such 
locality  will  conform  to  the  prescribed  condition  of  this 
Act.  to  notify  the  company  that  he  approves  the  same;  and 
upon  receiving  such  notification  the  said  company  may 
proceed  to  the  erection  of  said  bridge,  conforming  strictly 
to  the  approved  i)lan  and  location;  but  until  the  Secretary 
of  War  shall  approve  the  plan  and  location  of  said  bridge 
and  accessory  works,  and  notify  the  company  of  the  same, 
the  bridge  shall  not  be  built  or  commenced;  and  should 
any  change  be  made  or  become  necessary  in  the  plan  of   ^'^•""k*^ 
the  bridge  (U*  accessory  works  during  the  progress  of  con- 
struction or  after  completion  such  change  shall  likewise  be 
subject  to  the  ai)])roval  and  direction  of  the  Secretary  of 
Wa\\ 

^•Skc.  ;>.  That  the  accessory  works  referred  to  in  the^,^»*^»***"*^*«*" 
preceding  section  shall  be  such  booms,  dikes,  piers,  or 
otIuM-  suitable  and  proper  structures  for  confining  the  flow 
of  water  to  a  permanent  channel,  and  for  the  guiding  of 
steamboats,  rafts,  and  other  water  craft  safely  through  the 
draw  and  rafting  spans,  as  shall  be  required  by  the  Secre- 
tary of  War,  an(l  in  addition  thereto,  and  ])efore  the  putting 
in  i»laco  of  the  draw  s])ans  of  the  bridge  to  be  built  under 
this  -Act,  the  c(nni)any  or  ])ersons  owning  or  holding  such 
biidge  shall  bcrciiuired.underthedirection  and  supervision 
<d  the  StM'rctaryof  War, orof  such  otticer  ashe  shall  desig-  .,  ,  . 
nate,  to  dredge  out  to  a  minimum  depth  of  twenty-one 
feet,  the  two  triangular  spaces  above  and  below  the  pro- 
])oscd  site  of  the  bridge,  included  in  the  interior  angles 
Ibrnn'd  by  tlu*  crossing  of  the  two  ship  channels  at  ^-the 
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>iaintn.am.-of  frji|^(.^v  X^)  siicli  iiii  oxtciit  cis  to  CFcatc  a  basiii,  tlic  castcrlv 
aiul  Avesterly  limits  of  wiiicli  shall  be,  respectively,  at  noi 
less  til  an  one  tliousaiid  feet  from  the  axis  of  the  bridjre 
and  shall  be  X)arallel  thereto." 

A])pi()ved,  AujLCUst  4,  1894. 


|(«':;>«'> 


Aii^ii.^t  f..  is'.t4.  CHAP.  228. — All  Act  ^faking  njipropriatious  for  the  support  <»f  the 
Army  Inr  tin'  liscal  year  rnding  June  thirtieth,  oipfhtcen  hundred  and 
niin'ty-tiv<',  ami  tor  other  ]>urposes. 

Br  it  enacted  Infthe  Senate  and  Honac  of  RepreJientatireHOj 

AniiN     appro-  fjic  ('nitcd  Sttttcs  of  Amcrica  in  Congress  assembled^  That  the 

'"'"""^  following  sums  be,  and  they  are  herebj'^,  appropriated,  out 

of  any  money  in  tlie  Treasury  not  otlierwise  appropriatcnl, 
for  the  sup])ort  of  the  Army  for  the  year  ondiug  June 
thirtieth,  eighteen  hundred  and  ninety-five: 

#  #  #  «  «  -^  • 

MISCKLLAXEOITS. 

pui.ii.    i.uiM      For  additional  ])ay  to  ollieer  in  charge  of  public  bnild- 
ii.i:m  .tr.  I).  < .  Ijj^^^  .^jj^I  grounds  in  Washington,   District  of  Columbia, 

one  thousand  dollars. 

h.i.i.nt.i  ,\  Kn^ineer  depot  at  Willets  Point,  New  York :  Incidental 
exi)enses  of  the  depot,  including  fuel,  lights,  chemicals, 
stati(mery,  hardware;  extra-duty  pay  to  soldiers  necessa- 
rily employed  for  ])eriods  not  less  than  ten  days  as  artifi- 
cers on  work  in  addition  to  and  not  strictly  in  line  of 
their  military  duties,  such  as  carpenters,  blacksmiths, 
draftsmen,  printcMs,  lithographers,  photographers,  engine- 
drivers,  t«iamst(Ms,  wheelwrights,  masons,  machinists, 
])aintei's,  overseers,  laborers;  repairs  of  and  for  materials 
to  rei)air  ])nblie  buildings,  machinery,  and  unforeseen  ex- 
penses, i'our  thousand  dollars. 

Mat.  rials  For  tlic  purchasc  of  matc^rials  for  the  instruction  of  engi- 

neer tr()o])s  at  Willets  Point  in  their  Hi)ecial  duties  as  sap 
l)ers  and  miners,  foi-  land  and  submarine  mines,  and  i>outx>- 
ncHMs,  torpedo  drill,  and  signaling,  three  thousand    five 
hundred  dollars. 

luMrmn.iits.  VoY  puicliase  aiul  repair  of  instruments  to  be  issued  to 
otheers  of  the  Corps  of  Engineers,  and  to  oflicers  detailed 
and  on  duty  as  acting  engineer  oflicers  for  use  on  ]>ublic 
works  and  survevs,  two  thousand  dollars. 

I'.ooKs.  Library  of   the   United   States  Engineer  School:    Pur- 

chase and  bimling  of  ]n-ofessi()nal  works  of  recent  date 
tnsiting  of  military  and  civil  engineering  and  kindred  sci- 
en title  sui)jects,  live  hundi'cd  dollars. 

Approved,  August  <>,  ISIM. 
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CHAP.  231. — An  Act  To  ameud  au  Act  approved  January  twenty-  August  7, 1894. 

nixtli,  eij^litecii  hundred  and  ninety-three,  to  authorize  the  construe- ~ — 

lion  of  bridj^cs  across  the  lliwasseo,  the  Tennessee,  and  Clinch  rivers, 
in  the  .State  of  Tennessee. 


7>V  //  enacted  by  the  Sc7iatc  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assetnhledj  That    Bridg©  across 
tbc  Act  approved  January  twenty-sixth,  eigliteen  hundred  ^j^^^^^*^®^'  ^®"' 
and  ninety-three,  entitled  '^  An  Act  to  autliorizo  the  con- clinch  rivers, 
struction  of  bridges  across  the  Iliwassee,  the  Tennessee, '^*^"° 
and  the  Clinch  rivers,  in  the  State  of  Tennessee,"  be,  and 
is  hereby,  amended  so  that  the   time  within  which  the    Time  for  con- 
actual  construction  of  said  bridges  may  be  commenced  istomied.^**"  ^^ 
hereby  extended  for  the  period  of  one  year  from  the  date    voi.27,p.424. 
of  the  approval  of  this  Act. 

Ap])roved,  August  7,  1804. 


CHAP.  232.— An  Act  Making  appropriations  to  provide  for  the   Au^uMt  7.1894. 
exi)en8c.s  of  the  government  of  tlio  District  of  Cohimbia  for  the  fiscal  ~ 
year  ending  .lunc  tliirtieth,  eigliteen  hundred  and  ninety-five,  and  for 
other  ]»urpose8. 

Be  it  enacted  by  the  ^Senate  and  House  of  Representatives  ^/ju^'u^"**^  "^  ^"" 
the  United  States  of  America  in  Congress  assembled^  That  auoni"  «Pi»ropri- 
thehalfof  the  following  sums  named,  respectively,  is  hereby 
appropriated,  out  of  any  money  in  the  Treasury  not  other- 
wise ai)propriated,  and  the  other  half  out  of  the  revenues  of   naif  fmm  dis 
the  District  of  Columbia,  for  the  purposes  following,  being  ^^"^"^  revenues, 
for  the  ex])euses  of  the  governmentof  the  District  of  Colum- 
bia for  the  fiscal  year  ending  June  thirtieth,  eighteen  hun- 
dred and  ninety-live,  namely: 

GKXEHAL  EXPENSES.  ^Jl'^''*^  **^ 

FOIJ    SALAHIES    AND    ('()>TIN(iKNT    EXPENSES.  Salaries,  etc. 

For  I'^XECUTivE  Office:  ♦  ♦  *  ;  one  Engineer  ^^Kxecutive  of- 
Cominissioner,  one  thousand  seven  hundred  and  sixty-  EngmeerCom 
eight  dollars  (to  make  salary  five  thousand  dollars);  misHjoner. 

For  l^Nc;  ineek's  Office  :     ♦     •     *     Provided^  That  the  Proviso. 
last  clause  of  section  live  of  '*  An  Act  providing  a  perma-  Engineer  assist 
nent  form  of  government  for  the  District  of  Columbia,"  ""voi. 20, p. io7. 
approved  June  eleventh,  eighteen  hundred  and  seventy- 
eight,  is  hereby  amended  so  as  to  read  as  follows:  The 
President  of  the  Ignited  States  may  detail  from  the  Engi- 
neer ( 'orps  of  the  xVrmy  not  more  than  three  officers,  junior    Tbn*e  author- 
to  the  engineer  oHicer  belonging  to  the  Board  of  Commis-  "*'*^- 
sioners  of  said  District,  to  act  as  assistants  to  said  Engi- 
neer Commissioner  in  the  discharge  of  the  special  duties 
imposed  u])on  him  by  the  provisions  of  this  Act. 

Cake  of  Bkidges:     ♦      ♦      *      j^^or  the  repair  of  the  carc  of  bridges. 
A(|ueduct  bridge,  fifty-one  thousand  and  seventy  dollars,  ^^^    "*^*      ^^- 
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said  sum  to  bo  expeiuled  by,  and  the"  work  to  be  done 
under  the  direction  of,   the  Chief  of  En^^inecrs  of  the 
Army,  by  contract  or  otherwise,  and  by  the  purchase  of 
material  in  oi)eii  market  in  order  to  prevent  delay  in  the 
prosecution  of  the  work. 
^  K..<  1.  (r. .  k     Kociv  Creek  Park:  That  tlic  authorities  iu  joint  con- 
trol of  Kock  Creek  Park,  as  provided  in  section  seven  of 
the  Act  of  September  twenty-seventh,  eighteen  hundred 
and  ninety,  estal)lishin<if  said  park,  are  authorized  to  rent 
iii^H,'Hr.,'uK*iiM'r  or  h^ase,  lor  j)eriods  not  exceeding  one  year  at  any  one 
'=""'  time,  the  buil{lin<j:s  and  arable  ground  therein,  for  such 

rental  as  shall  seem  i)roper  to  said  authorities,  and  dei>08it 
the  ])roceeds  of  such  r(»nts  or  leases  with  the  collector  of 
taxes  to  the  credit  of  the  United  States  and  said  District 
in  e(iU5il  parts. 

'^M"<«i'«t  Wasiiincjton  A(2FEi)i'(rr. 


«!( 


«>l\().I 


iii-ni. ,  1 .1.-.  p^^,  engineering,  maintenam-e,  iind  general  repairs, 
twenty  thousand  dollars. 

K.  r,  i\  in-  n-  To  winds  the  improvement  of  the  receiving  (or  J)alecarlia) 
resei'voir  by  the  works  reciuired  for  cut  ting  off  the  drainage 
into  itof  i)ollnte(l  water  and  sewage  from  the  surrounding 
country;  for  the  ])urchasc  or  condemnation  of  the  smaU 
amount  of  land  required  for  the  puri)08e,  and  the  excava- 
tion necessaiy  at  the  head  of  the  reservoir,  fifty- two  thou- 
sand live  hundred  dollars,  the  work  to  be  completed  within 
the  ILscal  year  eighteen  hundred  and  ninety- live  at  a  cost 
not  to  exceed  ninety  thousand  dollars. 

('..ii.iu.i.  i'or  i)rotecting  the  conduit  at  wasteweir  numbered  one, 

near  (Ireat  Falls,  live*.  thousaiMl  dollars. 

rri<i;:<s.  Forrepaviiig  (Iritlitirs  Park  and  Cabin  John  bridges, 

five  thousand  dollars. 
*  *  *  •*  »  # 

A])]):'ov«mI,  August  7,  1804. 


Aii^xiist  la.  IK'.M       CHAP.  280. — All  Act  I'or  (lio  ])rotO('tion  of  ])er8on8  furnishiiig  iitate- 
rials  ;ui<l  labor  for  tlu*  conslnictioii  of  ])iil)li('  works. 

r>c  it  enacted  by  the  Senate  and   Ifoufie  of  Reprenenta fives 
('(.nini<  t..i>  o:i  of  tlte  Ignited  States  of  Amerk-a  in  ConqresH  assembled.  That 

'"ivrK.rimna  t<>l»<'i"^''»^^^'^'  «^J^y  person  or  ])ersons entering  into  a  formal  con- 
iiuiu.if  H..uiit.\  tract  with  the  United  States  for  the  construction  of  JUiy 
,<.riaN.  public  buildmg,  or  the  ])rosecutn>n  and  completion  of  any 

public  work  or  for  repairs  u])on  any  i)ublic  building  or  pub- 
lic work,  shall  b(»  reipiired  betbre  commencing  such  work 
to  executes  the  usual  penal  bond,  with  good  and  suilicient 
sureties,  with  the  additional  obligations  that  such  con- 
tractor or  contractors  shall  ])roinptly  make  payments  to 
A.:i..n..iii..HMi^|]  Pearsons  su])i)lving  him  or  them  labor  and  materials  in 
rials  r.nn.s!...!.    thc  prosccutioii  ot  thc  woru  ])r()vided  lor  in  such  contnict; 

and  any  ])erson  or  i)ei'sons  making  application  therefor, 
and  furnishing  atlidavit  to  thc  Department  under  the 
direction  of  which  said  work   is  being,  or  has  been,  prose- 
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ciitcMl,  that  labor  or  materials  for  the  prosecution  of  such 
work  lias  been  supplied  by  him  or  them,  and  payment  for 
which  has  not  boon  made,  shall  be  furnished  with  a  certi- 
lled  c()i)y  ot*  said  contract  and  bond,  upon  which  said  per- 
son or  persons  supplying*  such  labor  and  materials  shall 
have  :i  ri^iit  of  action,  and  wshall  be  authorized  to  bring 
suit  in  the  name  of  the  United  States  for  his  or  their  use 
and  benefit  against  said  contractor  and  surfjties  and  to  proviso. 
prosecute  the  same  to  final  Judgment  and  execution :  Pro-  Kxi»en8e 
rifled.  That  such  action  and  its  prosecutions  shall  involve 
the  I'nitcd  States  in  no  expense. 

Sec.  L*.  Provided  that  in  such  case  the  court  in  which 
such  action  is  brought  is  authorized  to  require  proper 
security  ior  costs  in  case  judgment  is  for  the  defendant. 

Approved,  August  !.'>,  1894. 


Costs. 


CHAP.  283.— An  A<t  To  authorize  the  construction  of  n  wagon  and  August  13. 1894. 
foot  hrid^o  across  the  Cliattahooeheo   Kiv<'r  at  or  near  the  town  of 
Columbia,  Ahibaraa. 

]>(:  it  cnactcil  hy  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That  Bridge  company 
tlic  Columbia  15ridj>e  Company,  Ji  corporation  created  l^y  uhWheSwv^r 
or  under  the  laws  of  the  State  of  Ahibama,  its  successors  coiumWa,  Aia. ' 
or  assi<;nees,  be,  and  is  hereby,  authorized  to  construct, 
maintain,  and  operate  a  bridge  for  the  passage  of  vehicles 
of  all  kinds,  animals,  and  foot  passengers,  across  the  Chat- 
tahoochee Eiver  at  or  near  the  town  of  Columbia  so  as  to 
connect  with  Georgia  on  the  opposite  shore:    Provided,    construction 
That  any  bridge  built  under  the  provisions  of  this  Act  msiy 
be  built  as  a  drawbridge,  or  with  unbroken  and  continuous 
spans:  Provided  also,  That  if  said  bridge  shall  be  built    High  bridge, 
with  unbroken  and  continuDus  spans,  it  shall  give  a  clear 
headroom  of  not  less  than  lifty  five  feet  above  high-water 
mark  as  the  same  shall  be  fixed  and  determined  by  the 
Secretary  of  War:  And  provided  also,  That  if  said  bridge 
shall  be  constructed  as  a  drawbridge,  the  same  shall  be    T)rawbridge. 
constructed  as  a  pivot  drawbridge,  with  a  draw  over  the 
main  channel  of  the  river  at  an  accessible  and  the  best 
navigable  i)oint,  and  with  drawspans  giving  a  clear  width 
of  waterway  of  not  less  than  one  hundred  feet  on  each  side 
of  the  i)ivot  pier;  and  said  draw  shall  bo  opened  promptly, 
upon  reasonable  signal,  for  the  passage  of  boats:  Provided 
further,  That  whatever  kind  of  bridge  is  constructed  the 
owners  thereof  shall  maintain  thereon,  at  theirown expense, 
from  sunset  to  sunrise,  such  lights  or  other  signals  as  may    Lights, etc. 
be  ])rescribcd  by  the  Light-llouse  Board. 

8kc.  2.  That  ar.y  bridge  built  under  the  provisions  of  Lawful  struct- 
this  Act  shall  be  a  lawful  structure,  and  shall  be  recognized  ^tc*°*^  ^****' 
and  known  as  a  post  route,  upon  which  no  higher  charge 
shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  troops,  aiul  munitions  of  war  of  the  United  States 
passing  over  said  bridge  than  the  rate  per  mile  paid  for 
the  transportation  over  the  public  highways  leading  to 
said  bri<lge,  and  equal  privileges  in  the  use  of  said  bridge 
shall  be  granted  to  all  the  telegraph  and  telephone  com- 
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l)aiiii's;  and  tlio  United  States  shall  have  the  right  of  way 

Voatai  t(  h'  ji^.iQj^j;  j^aid  bridge  and   approaches   for  postal- telegraph 

^"' '  purposes;   and  said  bridge  shall  be  so  constructed  and 

V  rtM>  na\  i-u-  operated  as  not  to  interfere  with  the  navigation  of  said  river. 

^'''"  JSec\  ,').  That  said  bridgecompany  slmli  have  the  right  to 

**  '1-  charge  and  collect  a  reasonable  rate  of  toll,  to  be  ap]>roved 

by  the  Secretary  of  War,  not  exceeding  the  rat<?  limited  by 

the  law  of  Alabama. 

WMr'tM^^/ln'ov/      ^^'^'-  '^'  '^l^iit   the  bridge  authorized  to  be  constructed 
ph.-i^ .  tr.  Tinder  this  Act  shall  be  located  and  built  under  and  subject 

to  siicli  regulations  for  the  security  of  the  navigation  of 
said  river  as  the  Secretary  of  AVar  shall  prescribe;  and  to 
secure  that  object  the  said  company  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  oxanunation  and 
ai)proval,  a  design  and  drawings  of  the  proposed  bridge 
and  a  ma[)  of  the  location,  giving  for  the  space  of  one-half 
mile  aljove  and  one  half  mile  below  the  proposed  location 
the  topogra])liy  of  the  banks  of  the  river,  the  shorts  lines 
at  high  and  low  water,  the  direction  and  strength  of  the 
currents,  and  the  soundings,  accurately  showing  the  bed 
of  the  stream,  and  shall  furnish  such  other  information  as 
may  be  re^juired  lor  a  full  and  satisfactory  understanding 
of  the  subject;  and  until  the  said  idan  and  location  of  the 
bridge  are  api)roved  by  the  Secretary  of  War  no  work  ni)0!i 
cii.iim.  H.  the  bridge  shall  be  commenced,  and  should  any  change  be 
made  in  the  i)lan  of  said  bridge  during  the  progress  of 
construction  such  change  shall  be  subject  to  the  approval 
of  the  Secretary  of  War. 
<">'»""'"'  Sec.  o.  Thatthis  Act  shall  be  null  and  void  if  actual  eon- 
I'.l!  "oil.""       ' '  struction  of  tin*  bridge  herein  authorized  be  not  commenced 

within  one  year  and  completed  within  three  j^ears  from  the 
date  of  ai)proval  hereof. 
A.iMMMiirMnt.      sr.c.  (>.  That  Congress   hereby  expressly   reserves  the 
right  to  alter,  amend,  or  repeal  this  Act. 
Approved,  August  l.'>,  l'^94. 


Au-iist  i.'i.  l^l•4.      CHAP.  285. — An   Act  To  autliorizo  u  bridge  across  the   IVnhdo 
l\i\«T  Ix'twjMii  the  Statos  of  Florida  and  Alabama. 

/>V  it  vnnctrd  hif  the  Saiatc  and  House  of  RepreftentaiireJt 

r.iid-.  iiuxhnv.  fpffjif^  I^nitrd  ^st((tes  of  America  in  Conaress  a4i8embl4*(i.  That 

(li.i..  i:  i  \ .  r  :,t  the  county  authorities  of  the  counties  of  Escambia,  Florida, 

Kb  luMi  \hr'''  '^^'^^  r>aldwin,  Alabama,  be,  and  are  hereby,  authorized  to 

construct,  in  accordances  with  plans  to  be  approved  by  the 

I !.(.  iii.i-.      Secretary  of  War.  an  iron  or  wooden  bridge  for  free  use  by 

the  public  at  or  near  llolmaii's  Ferry  across  the  Penlido 

liivei",  between  the  States  of  Alabama  and  Florida,  and  to 

jointly  maintain  and  regulate  the  same  under  such  rules 

and  icgulalions  a.s  nniy  be  agreed  upon  between  the  said 

counties. 

( .MMn.iK.ni. lit      Si:('.  1*.  That  said  bridge  shall  be  begun  within  one  year 

aii.i  (..:ni'i'ii-'M.   .^jj^j   com])leted  witliiii   three  years  from  the  date  of  the 

approval  of  this  Act. 
Amu imi III.  lit,      *>\:i\  3.  Tlic  right  to  alter,  amend,  or  repi'al  this  Act  is 
"''  hcM'cbv  expresslv  reserved. 

Approved,  August  13,  1S04. 
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CHAP.  299. — Au  Act  Making  appropriatioDS  for  tho  coustructiou,    August  17. 18»4. 
repair,  and  preservation  of  certain   public   works  on  rivers  and  bar- 
bors,  and  for  other  i)urposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives    Appropria- 
of  the  United  States  of  America  hi  Congress  assembled  J  Thattions  for  rivem 
tlie  following  sums  of  money  be,  and  are  hereby,  appro- ""'^  **^*^^""' 
l)nated,  to  be  paid  out  of  any  money  in  the  Treasury  not 
otherwise  appropriated,  to  be  immediately  available,  and 
to  be  expended  under  the  direction  of  the  Secretary  of 
War  and  tlie  supervision  of  the  Chief  of  Engineers,  for  the 
construction,  completion,  repair,  and  preservation  of  the 
l)ublic  works  hereinafter  named: 

Improving    harbor    at    Camden,    Maine:     Continuing    Jf^^^®"-  , 

4.    XI         XI  Till  Camden,  Mc. 

improvement,  twelve  thousand  dollars. 

Improving    harbor    at    liockland,    Maine:    Continuing    Kockhma,  Me. 
improvement,  thirty  thousand  dollars,  of  which  one  thou- 
sand dollars  may  be  expended  in  completing  a  survey  of 
the  same  with  a  view  of  making  it  available  for  vessels  of 
a  deeper  draft. 

Improving  Mooseabec  Bar,  Maine:  Continuing  improve-  na/^Me*'^*^^*' 
inent,  six  thousand  dollars. 

Improving   harbor  at    Back    Cove,   Portland   Harbor,  33^^*^!*°^;  ^® 
Maine:  Continuing  improvement,  twenty  thousand  dollars. 

Improving    harbor    at    Belfast,     Maine:     Continuing    ^♦^'f^^^Me. 
improvement,  eight  thousand  dollars. 

For  constructicm  of  breakwater  from  Mount  Desert  to    Mount  Desort 
rorcui)in(^  Island,  Maine:   Continuing  improvement,  ten  i^8Und"^i?e!! 
thousand  dollars,  to  be  expended  in  accordance  with  the  i>rcakwatir. 
modified  ])roJect  recommended  by  the  Secretary  of  War. 

Improving  harbor  of  refuge  at  Little  Harbor,  New  Hanip-    Little  Harbor, 
shire:  Continuing  improvement,  ten  thousand  dollars.         ^'^' 

lmi)roving  harbor  at  Burlington,  Vermont:  Continuing  ^,^^"''^*"k^o°» 
improvement,  ten  thousand  dollars. 

Improving  liarbor  at  Boston,  Massachiisetts :  Coatinuing  Boston,  Maas. 
imi)iovem(Mit,  by  deepening  and  widening  the  main  chan- 
nel to  a  depth  of  twenty-seven  feet  and  a  width  of  one 
thcmsand  feet,  two  hundred  thousand  dollars,  of  w^hich 
ten  thousand  dollars  may,  in  the  discretion  of  the  Secre- 
tary of  War,  be  used  in  the  further  prosecution  of  the  work 
in  Nantasket  Beach  channel. 

Improving  harbor  at  Lynn,  Massachusetts:  Continuing    Lynn.Maaa. 
improvement,  seven  thousand  five  hundred  dollars:  Fro-    ProrUo. 
rided,  That  tlie  whole  or  any  portion  of  this  appropriation 
may  be  expended  on  the  western  channel,  in  the  discretion    Weatem  chan 
of  the  Secretarv  of  W^ar. 

Salem  Harbor,  ]Massachusetts:  So  much  of  the  appro-    ^-^^en*. Maan. 
piiation   heretofore  made,  as  may  be  necessary,  shall  be 
used  in  making  a  survey  of  Salem  Harbor,  with  a  view  to    s«rvey  for 
wi(hMiing  the  harbor  channel  to  the  mouth  of  South  Kiver  ueV*°*°^ 
to  the  width  of  live  hundred  feet,  and  giving  a  depth  of    voi.27.p.89. 
at   least  ten  feet  at  mean  low  water,  and  from  the  mouth 
of  said  river  to  Derby  wharf,  beginning  with  a  width  of 
three  hnndred  feet  and  gradually  narrowing,  so  that  there 
shall  be  at  said  wharf  a  width  of  not  less  than  one  hun- 
dred and  sixty  feet  and  a  depth  from  said  mouth  to  said 
wharf  of  not   less  than  ten  feet  at  mean  low  water,  and 
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with  a  view  of  dredging  the  **  Middle  Ground,-'  so  called, 

between  '*  Haste  Ledge''  and  **Aqna  Vitae'-  so  as  to  give 

a  depth  of  twenty-tive  feet  at  mean  low  water. 

Xaiitr.ck<  t.      Iniinoving  harbor  of  refu<re  at  !N^antueket,  Massaehu- 

^^""''"  ehnsetts:  Continning  improvement,  twenty-live  thousand 

dollars. 

N.\N  1)111  yi...it.       Improving  harbor  at  Xewburyptnt,  Massaeliusetts:  Con- 

tiiniing  improvement,  twenty  thousand  dollars. 
iM\inou;i. .      liuproviug  liarbor  at  Plymouth,  j\Iassachusetts:   Com- 
^^''^''  l>h'ting  imi)rovement,  and  for  repairs,  one  thousan<l  live 

hundred  dollars. 
In  \i::((iow:i.      For  maintenance  of  works  in  harbor  at  Trovineetown, 
'  '""^  Massachusetts,  one  thousand  live  hundred  dollars. 

sritu.it.Mas  .      Improving  harbor  at  Scituate,  ^Massachusetts:  Contin- 
uing imi)rovement,  ten  thousand  dollars. 
iiyiii.nis.Miiss.     luiproviug  luirbor  at  Hyannis,  Massachusetts:   Contin- 
uing improvement,  three  thousand  live  hundred  dollars. 
V  i  11  (  v ;.  1 .1      Improving  liarbor  at  Vineyard  Haven,  Massachusetts: 
n:i\.;).M.r^^.      Continuing   improvement,   seven   thousand    live   hundred 
dollars. 
sjni.iv  r,;.>,      Improving  harbor  of  refuge  ar  Sandy  Bay,  Cajie  Ann, 
(•:ii..'  Anil.  Mas,.  ^lassattliusetts I  Continuing  imi)rovement,  one  hundred  and 

liftv  thousand  dollars. 

« 

cioiK.stn.      Imi)roving  harbor  at  (lloucester,  Massachusetts:  Con- 
'^'•'"^  tinning  im-provement,  Ibrty  thousand  dollars. 

N.  w  iw.hoi.i.      Improving  harbor  at  New  Hedford,  Massachusetts:  Coni- 
^^"'^^'  idcting  improvement,  seven  thousand  live  hundred  dollars, 

including  survey  with  a  \iew  to  obtaining  a  larger  area  ot 
anchoiagc. 

Improving  harbor  at  Wareham,  Massachusetts:  The  Sec- 
retary of  W'Av  is  directed  out  of  the  appropriation  on  hand 
to  make  a  resurvev  of  said  harlxn*  with  a  view  to  its  further 
needed  im])rovement. 

Merrimac  Hiver,  ^Massachusetts:  The  Secretary  of  War 
is  directed  out  of  th(^  apju-opriation  <m  hand  to  make  a 
re  survey  of  said  river  with  a  view  of  obtaining^  a  depth  up 
to  Haverhill  ejjual  to  that  over  the  bar  at  New^buryimrt. 

Improving  inner  harbor  at  Marthas  Vineyard,  Massa- 
chusetts: Comi)let in g  improvement,  two  thousand  live  hun- 
dred dollars. 

Improving  Caiuipitsit  Channel,  Massachusetts,  between 
the  islands  of  Cuttyhunk  and  !Neshawana:  Completing 
improvement,  live  thousand  dollars. 

Improving  harbor  at  Block  Island,  Bliode  Island:  Com- 
pleting imi>rovement,  two  tlnmsand  five  hundred  dollars, 
including  dr<Mlging  when  necessary  and  a  survey  audcsti- 
mjites  of  cost  tor  further  improvement  of  said  harbor. 
N«  v.|..  :t.  K.  I       l!n])i()ving  harbor  at  NewpiU't,  Bhode  Island,  including 
the  icmoval  of   Spindh'   Bock,  Bose  Island:    Continuing 
im])rovemcnt,  seven  thousand  live  hundred  dollars. 
in! '.i'"r  i'    ' '''      l'^>Jtrancc  to  Point  Judith  Bond,  two  thousand  live  hun- 
dred dollars,  which,  together  with  the  lU'cviousunexpended 
ap])ro])riation,  shall  be  iised  in  improving  former  entrance 
to  said  pond. 
I-' ■'';:«  p":f       Improving  harbor  at    I>ri(lgei>ort,  Connecticut:  Continn- 
"""■  ing  improvenuMit,  ten   thousand  dollars,  of  which,  in  the 
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disoretion  of  tlie  Socretary  of  War,  so  much  as  may  bo  nec- 
essary may  be  used  iu  deepening  the  channel  at  the  outer 
bar,  and  in  making  a  new  survey  of  the  harbor. 

Improving  harbor  at  Bhick  Kock,  Connecticut:  Continu-  Black  uock, 
ing  improvement,  two  thousand  live  hundred  dollars.  *  °"°' 

Constructing  breakwaters  at  New  Haven,  Connecticut:  ,^'**^^  Hayow, 
Continuing  constrnction,one  hundred  and  twenty- live  thou-  u"""'  "^^'""* 
sand  dolhirs. 

Impi'oving harbor  at  New  Haven,  Connecticut:  Continu-    ""rUor. 
ing  im])rovement,  ten  thousand  dollars. 

Improving  Stonington  Harbor,  Connecticut,  by  removing    stoniiigtoii. 
a  part  of  Noyes'  Shoal  and  dredging  in  the  inner  harbor,^""" 
in  accordance  with  the  report  of  Captain  W.  H.  Bixby,  of 
the  Corps  ot  Engineers,  dated  June  twelfth,  eighteen  hun- 
dred and  ninety-three,  tive  thousand  dolhirs. 

Improving  harbor  at  Five-Mile  lliver, Connecticut :  Con-  FiveMiio  uiv. 
tinning  improvement,  two  thousand  five  hundred  dollars. *^'''^**""* 

Improving  harbor  at  Duck  Island,  on  Long  Island  Scmnd,  , i>"ti<    iHiaiMi, 
Connecticut:   Continuing   improvement,  thirty   thousand   **"" 
dollars. 

lmi>roving  harbor  at  Stamford,  Connecticut:  Continuing  ^,  J^  <  '*  •"  f"  '"♦^  • 
improvement,  ten  thousand  dollars,  not  less  than. half  of  """ 
which  shall  be  expended  on  the  East  Branch. 

Improving  harbor  at  Cos  Cob  and  Mianms  River,  Con-    <«•  cob  and 
necticut:  Continuing  imiu'ovement,  four  thousand  dollars,  conli""'*    ^^*"^* 
including  a  survey  of  the  lower  part  of  the  harbor  with  a 
view  of  making  a  turning  basin  therein. 

Improving    Norwalk    llarbor,  Connecticut:  Continuing    Norwuik 
improvement,  fifteen  thousand  dollars.     So  nuich  of  this ^'®""- 
api)ropriation  as  may  be  necessary  may,  in  the  discretion 
of  the  Secretary  of  War,  be  expended  between  the  freight 
depot  of  the  Danbury  and  Norwalk  Railroad  Company  on 
the  north  and  Jennings,  so  called,  on  the  south  to  remove    uemovinR 
the  Hats  known  as  Eerrys  i^oint  between  the  channel  and  **"*"•  *"***• 
the  established  harbor  hue;  and  any  unexpended  balance, 
after  completion  of  the  above,  may  be  used  for  the  improve- 
ment of  the  sharp  bend  in  the  channel  near  Keysers  Island 
at   the  month  of  the  harbor:  Provided,  That  the  United    provUo. 
States  shall  be  subjected  to  no  cost  for  any  lands  recjuired    Kxpemw. 
to  make  this  improvement. 

Improving  harbor  at  Buffalo,  New  York:  Continuing  Buffalo,  n.y. 
improvement,  seventy  thousand  dollars,  of  which  five  thou- 
sand dollars  may  be  used  in  making  a  survey  and  plan  for 
extending  the  outer  breakwater  from  a  point  at  or  near  the 
present  outer  breakwater  southeasterly  to  a  point  at  or 
near  Stoiiey  Toint. 

lm])roving  harbor  at  Canarsie  Bay,  New  York:  Contin-  CanarHie  Hay, 
uing  imi)rovement,  two  thousand  dollars.  ^*  ^' 

Improving  harbor  at  Charlotte,  New  York:  Continuing ^'^' a »^ot^o 
impnjvement,  lifteen  tiiousand  dollars. 

Imi)roviug  harbor  at  Dunkirk,  New  York:  Continuing  nunkirk.N.v. 
im])r()vem('nt,  twenty  thousand  dollars. 

Imi)roving  harbor  at  Flushing  Bay,  New  York:  Contin-  naniiin;;  nay, 
ning  improvement,  four  thousand  dollars.  ^'  ^ 

Im])roving  harbor  at  Cirlen  Cove,  New  Y^)rk:  Continuing  <^»«'n  (;ovc, 
improvement,  ten  thousand  dollars. 
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X(wY(ukii..i       Improving'   ]>ay  Kidgc  and  Red  Hook  channels,   New 

iV:.  V   Ki.i -o  Vork  Harbor,  New  York:  Continuing  improvement  of  l>ay 

ciKiin.i.  '     "    Ridoe  Channel   by  dredging  out  and  opening  the  jsamo 

from  ai)oint  at  its  junction  with  the  Gowanus  Creek  Chan 
nel  (near  Twenty-eighth  street),  southerly  therefrom  alonji; 
and  in  iront  of  (iowanus  J>ay  and  Bay  Ridgo  to  a  point 
Avhere  the  said  JJay  Kidge  Ciiannel,  so  to  ho  opened, 
encounters  a  twenty-six  foot  contour  or  depth  of  water,  so 
(hat  the  channel,  so  to  be  opened,  shall  be  of  a  uniform 
dci)th  of  twenty-six  feet  and  a  width  of  eight  hundred  feet 
i:.  .1  ir<M)k.^|;,  h)\v  water,  and  continuing  improvement  of  lied  Hook 
Channel  from  its  junction  with  the  Bay  liidgo  i.'hannel 
to  its  connection  with  the  15uttermilk  Channel,  to  obtain 
a  (U'pth  of  twenty  six  feet  at  mean  low  water  and  a  width 
of  four  hundred  I'eet,  one  hundred  and  lifty  thousand  dol- 
I'r.ri^n.  lars:   Provided^  That  the  Secretary  of  War  may,  in  bis  dis 

cretion,  expend  twenty  thousand  dollars  of  said  appropria- 
(1  (>  ^y  a  n  n  s  tiou  iu  iin])r()ving  (Iowanus  Creek  Channel  under  the  proj- 
.(.    (  uan.i.-    ^^^^^  ^^^  obtain  twenty-one  feet  depth  of  water. 
^  <;n^it^s.Mi M s      Improving  harbor  at  Great  Sodus  Bay, New  York :  Con- 
tinuing improvement,  iifteen  thousand  dollars. 
Litti.  SiMiiis      Imi)r()ving  harbor  at  Little  Sodus  Bay,  New  York:  Con- 
''•'>  ^  '^  tinning  improvement,  eight  thousand  dollars. 

o-d.MsiMn-       Improving   harbor    at   Ogdensburg,   New   Yort:    Con- 
^  ^  tinning  improvement,  twenty  thousand  dollars. 

osw.-...  N.v.  lmi)roving  harbor  at  Oswego,  New  Vork:  Continuing 
improvement,  thirty-vseven  thousand  dollars,  of  which  ten 
thousand  dollars  shall  be  expended  in  repairing  the  breach 
recently  made  in  the  breakwater;  and  not  exceeding  ten 
thousand  dolhirs  of  which  may,  in  the  discretion  of  the 
Secretary  of  War,  be  used  for  removing  rock  to  widen  and 
deepen  the  inner  harbor  near  the  mouth  of  the  Oswego 
Kiver. 

Improving  harbor  at  Kcmdout,  New  Y^ork:  For  mainte- 
nance, live  thousand  dollars. 

Improving  New  York  Harbor,  New  York:  Continuing 
imi)roveinent,  sevc^ity-live  thousand  dollars. 

Improving  liar])or  at  Saugerties,  NewY'ork:  For  com- 
pletion, live  thousand  dollars. 

Improving  harl)()r  at  Tort  Chester,  New  Y'ork:  Continu- 
ing improviMiient,  iive  thousand  dollars. 

lmi)roving  Toninvanda  Harbor  and  Niagara  River,  New 
York:  Continuing  im])roveinent,  lifty  tlumsand  dollars. 

lm])roving  Niagara  Kiver  from  Tonawanda  to  Port  Day 
with  a  view  to  obtaining  a  channel  of  twelve  feet  depth  to 
Sciilos>ei\s  Dock  by  cutting  through  the  shoal  at  the  heatl 
of  Connor's  Island  as  indi(!ated  in  the  report  of  the  Chief 
of  lOngincers  for  eighteen  hundred  and  ninety-three,  i)age 
tlnee  thousand  one  hundred  and  thirteen,  ten  thousand 

.  1^h'Ii*.'<i  ''''^^'' *^<>lJii^''"^i  'I'l^l  the  um^xpended  balance  of  the  appropriation 
v..r_'7. p.iJT.     heretolbre  made  in  the  Kiver  and  Jlarbor  Act  of  Jnlv  thir- 
teenth.  eighteen  liundi'cd  and  ninety-two,  for  the  improve- 
ment of  the  Niagaia  Kiver  from  Tonawanda  to  Port  Day 
is  herel)y  re-ai)pr()j)riated  for  this  i)urpose. 
st:itrn    Ni.ni.i      I niproviug  chauiiel  between  Staten  Island  and  the  New 
cicuiici.  Jersey  shor(^   New    \  ork    and    >iew  Jersey:    Continuing 

improvement,  six  thousand  dollars. 
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Iini)roviiig'  Arthur  Kill,  between  Stateu  Island  and  New ^>F  *''"»•  k»ii» 
Jersey  shore,  New  York  and  Xew  Jersey:  For  completion, 
four  thousand  live  hundred  dollars. 

Improving:  harbor  at  Huntington,  New  York:  Continu- ^^^r^^'^^^^^- 
in^  improvement,  two  tliousand  dollars. 

improving  Buttermilk  Channel,  New  Y'^ork  Ilarlmr:  Con-  ^J^"^{y^*^^ 
tinning  improvement,  iifty  thousand  dollars.  *°°*' 

Imju'oving  harbor  at  Port  Jefferson  Inlet,  New  Y'ork :  j^r^y^^ •^"^*'"**°' 
{Seven  thousand  live  Iiundred  dollars  to  be  expended  in 
obtaining  twelve  feet  in  depth  at  mean  low  water  in  Port 
Jefferson  Inlet  and  Harbor,  in  accordance  with  the  plan 
submitted  in  annual  report  of  the  Chief  of  Engineers  for 
eighteen  hundred  and  eighty-nine. 

Improving  harbor  at  Pultneyville,  New  York:  Continu-  ^J*^i«itnoyviiie. 
ing  imi)rovement,  one  thousand  five  hundred  dollars. 

Improving  harbor  at  Sacketts  Harbor,  New  York:  Fori^^^^®"*  ^^' 
eompletion,  five  thousand  dollars. 

Improving  harbor  at  Earitan  Bay,  New  Jersey:  Con-j^^^***"  ^y- 
tinning  improvement,  forty  thousand  dollars,  one-half  of 
which,  in  the  discretion  of  the  Secretary  of  War,  shall  be 
used  in  dredging  bar  between  South  Araboy  and  Great 
Beds  Light.  This  appropriation  shall  include  a  survey 
between  South  Amboy  and  Great  Beds  Light,  with  a  view 
to  deepening  the  channel  to  twenty-one  feet  at  mean  low 
water. 

Improving  Keyport  Harbor,  New  Jersey;   Completing    K«vport.  n.j. 
improvement,  five  thousand  dollars. 

Improving  harbor  at  Erie,  Pennsylvania:  Continuing    Krie.Pa. 
im])r()vement,  ten  thousand  dollars. 

Improving  Delaware  Breakwater,  Delaware :  Continuing  Breakwater  *  '* 
improvement,  fifty  thousand  dollars. 

Improving  harbor  at  Wilmington,  and  ChristianaKlver.  jj^'**"**"^'*' 
Delaware :  ( 'on tinning  improvement,  twenty-five  thonsanu 
dollars,  including  a  survey  of  the  Christiana  River  and 
harbor,  with  a  A'iew  of  obtaining  a  depth  of  twenty-one 
feet. 

lmi)roving  harbor  at  Baltimore,  Maryland:  For  main-    Baitimore.Md. 
tenance,  fifty  thousand  dollars. 

lmi)roving  harbor  at  Norfolk  and  it«  approaches,  Vir-    ^'""^o'^'V*- 
ginia:    Continuing  improvement,  one  hundred  thousand 
dollars. 

Improving    Harbor  at  Winyaw  Bay,  South   Carolina:    winyaw  Bay. 
Continuing  improvement,  one  luindred  and  ten  thousand  ^' ^' 
dollars. 

Harbor  of  Savannah,  Georgia:  The  Secretary  of  War  is  ^vannah,Ga. 
hereby  directed  to  report  whether  the  works  projected  forchor^r 
the  improvement  of  the  harbor  will,  when  completed,  afford 
safe  anchorage  for  vessels  lying  in  Tybee  Koads;  if  not, 
whether  there  is  any  necessity  for  so  constructing  them, 
giring,  if  so,  such  changes  in  xdans  and  estimates  as  may 
be  necessary. 

lm])roving  harbor  at  lirunswick,  Georgia:  For  mainte-    i*«"'«naw»c^.G»- 
nance,  ten  thousand  dollars. 

Improving  the  outer  bar  of  Brunswick,  Georgia,  thirty    outer  bar. 
thousand  dollars,  the  whole  of  which  shall  be  paid  to  C.  P.  p.^o^^^^  ^• 
Goodyear  for  depth  of  water  heretofore  obtained  over  said    voi.27,p.M0. 
outer  bar.     And  the  Secretary  of  War  is  hereby  authorized 
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to  i)ay  to  siiiil  C.  V.  (Toodyoar,  his  heirs  or  assigns,  iii>on 
procureiuoiit  by  the  said  (xoodyear,  his  heirs  or  assigns,  of 
apractieal  channel  over  said  onter  bar  at  Hrnnswiek  at 
least  one  hnndred  feet  in  Avidth  and  of  a  minimum  depth 
of  tweiity-thiee  feet  at  ordinary  mean  hi^h  tide  on  or  before 
November  lirst.  eighteen  liundred  and  ninety-five,  the  sum 
of  tliirty  tliousanddolhirs;  upon  the  procurement  as  afore- 
said, on  or  l)erore  the  lirst  day  of  January,  eighteen  hun- 
dred and  ninety-seven,  of  a  dei)th  of  water  in  said  cliannei 
over  said  onter  bar  of  a  minimum  depth  at  ordinary  mean 
lii^h  tide  of  twentj'-fonr  feet,  and  of  wSaid  width,  forty 
thousand  dollnrs,  to  be  paid  in  manner  aforesaid;  upon  the 
pi  ocnrement  as  aforesaid,  on  or  before  January  lirst,  eight- 
een hnndie<l  and  ninety-eiglit,  of  a  depth  of  water  in  said 
channel  of  a  minimum  deptli  at  ordinary  mean  high  tide  of 
twenty  five  feet,  and  of  said  width,  fifty  thousand  dollars, 
to  be  paid  in  manner  aforesaid.  And  should  the  depth  of 
twenty-five  feet  at  ordinary  mean  high  tide  in  said  channel 
over  sai<l  outer  bar  be  procured  as  aforesaid  and  maintained 
for  two  years  thereafter  for  the  width  nbove  named,  twenty- 
five  thousand  dollars  in  addition  shall  be  paid  in  manner 
aforesaid.  The  saidC.  P.  Goodyear,  his  heirs  and  assigns, 
sliall  i)roeure  said  wcnk  on  said  outer  bar  by  the  exph)sion 

1  H.«  (.1  (hna  of  dvnamite  on  the  bottom  of  said  channel  or  sunk  beneath 
'""*  tlie  bottom  thereof,  ni  his  or  their  discretion,  and  not  other- 

wise, and  shall  use  the  necessary  auxiliary  means  for 
smootliing  the  bottom  of  the  bar.  The  money  necessary 
to  carry  out  the  provisions  of  this  item  is  hereby  appropri- 
ated out  of  liny  money  in  the  Treasury  not  otherwise  appro- 

Pro.i.'^o.  i)riated:  Proridid^  Tliat  no  ])ayments  except  the  first,  of 

fr.mlomrvrr^^'^''^^'^-^'  th(msand  dollars,  shall  be  made  except  ui)on  a  cer- 
tificate of  n  majority  of  a  board  of  officers,  two  of  whom 
shall  be  ollicers  of  the  Knjjineer  Corps,  detailed  for  that 
purjxise  l)y  the  Secretary  of  War,  and  the  third  shall  bo 
the  Chief  of  the  Coast  and  (xeodetic  Survey,  that  the  said 
( ■.  V,  (loodyear,  his  heirs  and  assigns,  have  complied  with 
all  the  conditions  as  to  any  of  the  deptlis  and  widths  named 
or  as  to  the  maintenance  of  a  depth  of  twenty-five  feet 
accomplished  in  accordance  with  the  ])rovisions  of  this 
item. 

(mimIx  I  hii'd      Improving   Cnmberland    Sound,   (leorgia:    Continuing 
^""'"'^' "  iminovcment,  one  hundred  and  seventy  thousand  dollars. 

i);ir;,n,(;;i.  Iiiiproving  harbor  at  Darien,  (leorgia:  Continuing  ini- 

[)rovement,  twenty-five  thousand  dollars. 

Api.iariii.  ,.h!      Improving;'  harbor  at  Apalachicola  Bay  and  Kiver,  Flor- 
^""  ' '"  ida:  Confinuin<4'  improvement,  fifteen  thousand  dollars. 

r(i.>a.«.i.i  1 1.1.  Improving  harbor  at  rensacola,  Florida:  Continuing 
im])r()veinent,  one  hundred  tlnmsand  dollars;  and  the  Sec- 
retary of  War  may,  if  he  deems  it  advisable,  begin  the  im 
inovcment  recommendetl  by  the  l>oard  of  Engineers  ap- 
pointed in  January,  ei«»iitet>n  hundred  and  Jiinety-one,  to 
(consider  and  rei>ort  upon  the  improvement  of  said  barlK)r. 

K.\  w.si Ml.      lm[)r()ving  entrance  to  harbor  at  Key  West,  Florida: 
Coiitinuin.i;'  improvement,  eighty  thousand  dollars. 

s.iir.f    A.:i,u>      improving-  Imrbor  at  Saint  Augustine,  Florida:  Continu- 
^"" • '^"  inu  improvement,  six  tlnaisand  dollars. 
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Iini)roviiig-  Cliarlottc  Harbor  and  Pease  Creek,  Florida:    charlotte. fio. 
Coiitiimin^i;'  iinprovonient,  twenty  thousand  dollars. 

Harbor  at  :\lobile,  Alabama :  The  Secretary  of  War  shall  s'j;!;^%^^^ 
cause  a  survey  to  1)(^  made  to  ascertain  the  cost  of  widen- 
ing- the  channel  of  said  harbor  now  in  course  of  improve- 
ment, to  obtain  a  width  of  one  hundred  feet  at  the  bottom, 
with  a  proper  sh>i)e  therefor,  and  also  a  survey  to  ascertain 
the  best  ])oint  for  and  the  cost  of  a  sufficient  channel 
bet  ween  MobileUay  and  the  Mississippi  Sound  for  the  proper 
accommodation  of  commerce;  and  the  expenses  of  said  two  rayment. 
surveys  shall  be  paid  out  of  any  a])propriation  made  for 
the  im])rovement  of  the  channel  of  Mobile  Ilarbor. 

The  Secretary  of  War  is  authorized,  at  his  discretion,  to  use    cioaring  cimn- 
not  exceeding  ten  thousand  dollars  of  the  amount  appro- °**' 
priated  for  the  improvement  of  Mobile  Harbor  in  keeping 
the  channel  clear  of  timber,  logs  and  other  obstructions. 

The  Secretarv  of  War  is  authorized,  at  his  discretion,  to    Jtemoviug  ob- 

b*  1  '  ,     .  1   /.rx     structioua    from 

amount  as  may  be  necessary,  uot  to  exceed  fifty  MobUo ami  Tom- 

thousand   dollars,   of   the  amount   appropriated    for  the ^*fi**^*^  "^'^"• 

improvement  of  Mobile  Ilarbor  by  the  sundry  civil  bill  for 

the   ilscal  year  ending  June  thirtieth,  eighteen  hundred 

and  ninety-live,  in  removing  slioals  and  other  obstructions 

in  the  Mobile  and  Tombigbee  rivers,  between  the  mouth 

of  Chickasabogue  Creek  and  Nannahubba  Bluff,  so  as  to 

secure  a  depth  of  sixteen  feet  at  low  water:  Proridedj  That    ProvUo. 

if  a  contract  has  been  entered  into  for  the  improvement  oftract"to  i^cSS- 

said  harbor,  by  the  terms  of  which  the  amount  to  bo  so  ap-  pUeti  with. 

propriated  Xov  said  liscalyear  should  be  paid  to  a  contractor 

or  contractors  for  work  to  be  done  bv  him  or  them,  then  no 

part  of  said  ai>proi)riation  shall  be  so  diverted  without  the 

consent  of  such  contractor  or  contractors. 

Improving  mouth  and  x)asses  of  Calcasieu  lliver,  Louis- ^./f^Jj^"*'®"  ^'*^' 
iana :  Continuing  improvement,  ninety  thousand  dollars, 
of  which  IKteen  thousand  dollars,  or  so  much  thereof  as  may 
be  necessary,  shall  be  used  on  the  inner  bars. 

Improving  harbor  at  Vicksburg,  Mississipi)i,  not  includ-    yiokHburg. 
ing  work  at  Delta   lN)int,  Louisiana:  Continuing  improve- ^"*"' 
ment  under  the  direction  of  the  Secretary  of  War,  forty 
thousand  dollars. 

Improving  and  maintaining  ship  channel  in  ^^J^lveston ^^**^'^*J**"^^' 
Bay,  Texas:    Continuing  improvement  according   to  thenei.' 
existing  i>roJect,  litty  thousand  dollars. 

Improving  ciiannel  in  West  (ialvestou  Bay,  Texas:  Con-    west  Gaivcs- 

A.'        '  •  A.  T  X  -i."  '       i.      a.        ton  IJftv,  Tex. 

tinning  improvement  according  to   existing  project,  live 
thousand  dollars. 

Ln])roving  harbor  at  Sabine  Pass,  Texas:  Continuing  ^a^»"«    ^*a«». 
imi)rovcment.  two  hundred  and  seventy-live  thousand  dol- 
lars. 

Iminoviiig  harbor  at  Ashtabula,  Ohio:  Continuing  im- q^J*^'*"^'"^"' 
provcment,  sev(  nty-live  thousand  dollars,  including  a  sur- 
vey to  determine  what  imi)rovement  thereof  should  be  made 
with  a  view  to  making  it  a  harbor  of  refuge  and  enlarging 
its  capacity  for  the  purposes  of  commerce. 

Iminoving  harbor  at  the  mouth  of  Black  Biver,  Ohio:    Black    Kiver, 
Continuing  improvement,  ten  thousand  dollars. 
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rirv.iaiMi.  rinproviiij^  liiirbor  at  Cleveland,  Ohio:  Continuing  im- 
provement, lifty  thousand  doHars, 

:  Hipurt,  (»hin  Inipioving  harbor  at  Fair])ort,  Ohio:  Continuing  improve- 
ment, twenty  thousand  dollars. 

ii'ii'Mi.  Ohio  Im])roviug  harbor  at  Huron,  Ohio:  Continuing  improve- 
iiK^nt,  ten  thousand  dolhirs. 

IN  II  riintoii.  Iini)rovin<»'  harbor  at  J^ort  Clinton,  Ohio:  Continuin*j 
im])rovem<*nt,  six  thousan<l  dolhirs. 

s;.  n.iuskv  lniprovin<^'  liarbor  at  Sandusky,  Ohio:  Continuing  iiii- 
inovement,  tliirty  thousand  doHars,  five  thousand  dollars 
of  which  may  be  used  in  removing  shoal  at  outer  approa<'h 
to  harbor:  and  the  Secretary  of  War  is  authorized' and 
directed,  in  his  discretion,  to  cause  a  survey,  if  necessiiry 
ibr  the  purpose,  and  an  estimate  to  be  made  of  the  eost  of 
further  necessary  improvement  of  said  harbor,  iucludin^ 
the  cliannci  over  said  outer  bar. 

Tni.do.  ohi.,  rmi)rovin^-  harbor  at  Toledo,  straight  channel  through 
Maunice  r>ay,  Ohio:  Continuing  imi)rovement,  seventy 
thousand  doilars,  a  part  of  Avhieh  may  be  used,  in  the  dis- 
cretion of  the  Secretary  of  War,  in  removing  shoal  in  the 
old  channel  and  in  extending  the  improvement  up  the 
^laumee  Jtiver. 

<: "  in.  an  t       Improving  Conneaut  Harbor,  Ohio:  Continuing  imi)rove- 
^  ""  ment  acc'onling  to  the  existing  plan,  forty  thousand  dollars. 

^.^MMlli..^.      improving  harb(u*  at  Vermillion,  Ohio:  For  maintenance 
*^^""  and  repairs,  two  tlumsand  dollars. 

Mi«in-:iii(  ii>.  lin|>roving  cmter  luubor  at  Michigan  City,  Indiana: 
Continuing  improvement,  twenty  thousand  dollars. 

Improving  inner   harbor  at    Michigan   City,    Indiana: 
Continuing  iminovement,  ten  thousand  dollars. 

(:.imiMt  111  Jmi)roving  Calumet  Uarbor,  Illinois:  For  maintenance 
of  existing  works,  lifteen  thousand  dollars,  including  sur- 
vey with  a  view^  to  such  additional  improvement  as  maybe 
rcMpiired. 

f  I'i'i'i;-,  111  lmi)roving    har])or    at    Chicago,    Illinois:     Completiug 

imi)rovcment,  eighty  thousand  dollars;  and  the  Secretary 
of  War  may,  in  his  discretion,  use  twenty-five  thousand 
(h)lhHs  of  this  sum  in  the  improvement  of  Chicago  liiver 
up  to  the  forks  of  said  river. 

wauu.-an  ni  luiproviug  harbor  at  Waukegfin,  Illinois:  Continuing 
im])rovement,  twenty  thousaml  dollars. 

(•h;iii.  v..ix.      Iin])roviiig  harlxu'  at  Charlevoix  and  entrance  to  Pine 
^''*''  Lake,  31ichi^;ni:  Continuing  improvement,  eight  thousand 

dollars. 

I'niKi    ri        Improving  liar])or  at   Franklbrt,  Michigan:  Continuing 
■^'"''  im])r()V(Mnent,  and  repairs,  fifty  thousand  dollars. 

(;i;in.i  ii.x.n.      liuproviug  liarbor  at  (Irand  Haven,  Michigan:  Continu- 
ing imi)r()venumt,  twenty  five  thousand  dollars. 
^^(;i::n.i  Mar.iM       Iniproviug  liarbor  of  refuge  at  Grand  Maraia,  Michigan: 

Continuing  improvement,  twenty  thousand  dollars. 
^•^'""^''        Improving   harbor   at  ^Lanistee,  Michigan:  Continuing 
imiuovements,  and  for  repairs,  twelve  thousand  dollars: 

'/'"/,.  rr(H'i(lr(L  Th'.ii  no  i)art  of  this  sum  shall  be  used  in   aid 

hal.ks! '  tr  ' ' "  "^  ^^*  ^  1'^'  inner  navigation  until  the  city  authorities,  or  private 

owners,  have  taken  i)roper  steps  to  i)revent  erosion  of  the 
banks  and  th(^  washing  of  silt  into  the  bed  of  the  river. 
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Improving  harbor  at  Holland  (Black  Lake),  Michigan :    "oiiami. Mich. 
(^oinj)loting  iininovenient,  lil'teen  thousand  dollars. 

hnproviiig    harbor   at  Monroe,   Michigan:    Continuing    Monroe, Mich, 
iif^provemeiit,  and  maintenance,  five  thousand  dollars. 

Improving  harbor  at  Muskegon,  Michigan :  Continuing ^^Jjj''*^« eon. 
in)])rovoment,  thirty  thousand  dollars. 

Improving  harbor  at  Ontonagon,  Michigan:  Continuing    ontonugon, 
improvement,  and  tor  repairs,  seven  thousand  dollars.  "  *' 

Improving  harbor  at  Pentwater,  Michigan:  Continuing    rentwater. 
imi)rovement,  live  thousand  dollars.  ^^^^' 

lm]>roving  iiarbor  at  Sand  Beacih,  Michigan:  Continu-    ?an*^  n»acu. 
ing  improvement  according  to  the  existing  project,  twenty 
thousand  dolhirs. 

Imi)roving  harbor  at  Portage  Lake,  Michigan:  Continu-    |*"rtage  Lake, 
ing  improvenjent,  twenty-five  thousand  dollars. 

lmi>roving  harbor  at  Saint  Joseph,  Michigan:  Continu-    saint  Joseph, 
ing  improvement,  thirty  thousand  dollars.  ^'*^^'' 

Improving  harbor  at  South  Haven,  Michigan:  Continu     ^*<>"th  naven, 
ing  impro  /ement,  twenty  thousand  dollars. 

Improving  harbor  at  White  Lake,  Michigan:  Continu-    whito    Lake, 
ing  improvement,  five  thousand  dollars.  ^^**^**' 

Imi)r()ving  harbor  at  Marquette,  Michigan:  Continuing    Marquette, 
improvement,  thirty  tiiousand  dollars.  ^*^'^'' 

Improving  harbor  at  Ijudington,  Michigan:  Continuing    J-"<iinKtou, 
improvement,  six  thousand  dollars. 

Improving  harbor  at  Petoskey,  Michigan :  Ten  thousand    r  e  to  8k  ey. 

dolhirs,  to  be  expended  together  with  the  unexpended  ^vJi  27. pw. 
a])proi)riations  for  this  harbor,  according  to  the  larger  of 
the  two  projects  submitted  in  the  report  of  December 
twenty-first,  eighteen  hundred  and  eighty-nine,  and  printed 
in  the  annual  report  for  eighteen  hundred  and  ninety, 
pages  twenty-six  hundred  and  seventy-four  and  twenty- 
six  hundred  and  seventy-five. 

Improving  harbor  at  Saugatuck,  Michigan:  Continuing ^^j^^^lj^"***"*'^ 
im]>rovenient  and  lor  restraining   works  to  prevent  the 
drifting  of  sand  into  the  harbor,  twelve  thousand  dollars. 

Improving   harbor  at  Menominee,  Michigan   and  ^^  is-^J^jJ^^^^^^^^- 
consin:  Continuing  improvement,  ten  thousand  dollars. 

lmi)roving  Cheboygan  Iiarbor,  Michigan :  The  Secretary    Cheboygan, 
of  War  is  hereby  directed  to  expend  the  unexpended  balance 
on  hand  in  dredging.     He  is  also  directed  to  make  an  esti-    dredging, 
mate  of  tlie  aniount  required  to  deepen  the  present  channel    voi.  h,  p.  405. 
to  a  depth  of  eighteen  feet. 

Improving  harbor  at  Ahnapee,  Wisconsin:  Continuing    Ahnapee, wis. 
im]novement,  live  thousand  dollars. 

Improving  harbor  at  Green  Bay,  Wisconsin:  Continu-    rrroeu  Bay, 
ing  improvement,  twenty-live  thousand  doHars.  ^^^' 

Im]>roving  harbor  at  Kenosha,  Wisconsin:  Continuing    Kenosha,  wu. 
im])rovenient.  fifteen  thousand  dollars. 

lm])i()ving  harbor  at    Kewaunee,  Wisconsin:  Continu-    Kewaunee, 
ing  imi)r(>vement,  twenty  thousand  dollars. 

lmi)roving  harbor  at  Manitowoc,  Wisconsin:  Continuing    Manitowoc, 
improvement  and  maintenance,  twenty  thousand  dollars. 

Lnproving  harbor  of  refuge  at  Milwaukee,  Wisconsin:    Milwaukee, 

Continuing  improvement,  forty-five  thousand  dollars.  iiarbor  of  ref- 

uge. 
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i{(i.a:r^. .  t. .  liuproviiig  Iiaibor  at  Milwaukee,  Wisconsin :  For  repairs 
()t'x)i(TS  and  (li'e(lgin«j:,  seven  thousand  dollars,  and  iuclud- 
inijf  survev  of  the  liarbor  at  South  Milwaukee  with  a  view 
to  the  ini])rovenient  thereof. 

Tori  wa-i.iu:,.      ] mpiovinff  haibor  at  Port  Washington,  Wisconsin  :  Con- 

tor    >\  i*"  1  o  c»  » 

tinuin;^' improvement,  five  thousand  dolhirs. 

J'"''"^^^"^  lmpr()viii«»'  harbor  at  Ivaeine,  Wisconsin:  Continuing 
improvement,  twenty  thousand  dolhirs. 

lmpr()vin<:c  harbor  at  Superior  r>ay  and  Saint  Louis  l>ay, 
'isconsiii:    Continuing  improvement,  fifty  thousand  dol- 
hirs, a  i)orti()n  of  Avhich    may,  in    tlie   discretion    of  the 
Secretary  of  War,  be  used  in  dredj^fing  in  Superior  Bay 
alon<;"  the  dock  lin(^  between  the  Quebec  channel  and  the 

I'm, Is,'.  main  channel  opposite  the  base  of  Connor's  Point:  Vro- 

rUhdy  That  so  much  of  said  sum  as  may  be  necessary  may 
be  used  for  tlie  i>urpose  of  making  a  survey  of  said  harbor 
witli  a  view  of  deepening  it  to  twenty  feet  and  making 
cstimat(\s  therefor. 

Imi^roving  harbor  at  Sheboygan,  Wisconsin:  Continu- 
ing improvement,  twenty  live  thousand  dollars,  of  which 
tlic  sum  of  four  hundred  and  thirty  nine  dolhirs  and  fitty- 
six  cents  may  be  paid  by  the  Secretary  of  War  to  the  C. 

i)n,i;;ij,-.  IJciss  Coal  Comi)any,  of  Sheboygan,  Wisconsin,  for  dredg- 
ing done  bv  them  in  the  harbor. 

Asi.h.iMi.  \vi<.      Improving  harbor  at  Ashland,  AVisconsin:  Ccmtinuing 
improvement,  twenty-live  thousand  dollars. 
^^  I  v.„  i;  ix .  , ...      linjuoving  harbor  at  Two  Kivers,  AVisconsin :  Continuing 

im]>rovemcnt,  three  thousand  dollars. 

stuiL.cii  ^.a^  Improving  harbor  of  refuge  at  Sturgeon  Bay  Canal,  Wis- 
consin :  For  maintenance  of  channel  and  i)iers,  five  thousand 
dollars. 

ooiit...  \vi,.        lm])roving  harbor  at  Oconto,  Wisconsin:  To  maintain 

i>,ovi...  woi'ks,  three  thousand  dollars:  FrovidaL  That  so  much  ot 

sinv.N  <t.       ^.^j^i  mjjjj  .^^  jjj.^y  1^^,  necessary  may  be  used  for  the  puri>ose 

of  making  a  survey  and  submitting  plans  and  estimates 
for  the  im])r()vemcnt  and  confinement  of  the  current  in  the 
river  to  maintain  a  standard  depth  of  water,  and  to  obtain 
a  channel  sixteen  feet  dec]),  and  for  extending  the  piers 
and  for  the  construction  of  a  harbor  sixteen  feet  deep  in 
(Ireen  l>ay  exteri(U"  to  the  river  channel. 

Df.intii,  Minn.  Im])roving  harbor  at  Duluth,  Minnesota,  including 
rei)airs  to  the  canal,  i)iers,  the  channel  on  the  north  shore 
of  Saint  Louis  Bay  and  the  Saint  Louis  liiver,  seventy-live 
thousand  dollars,  of  which  an  amount  not  to  exceed  twenty- 
live  thousand  dollars,  in  the  diwscretion  of  the  Secretary  of 
War,  may  be  expended  in  the  channel  of  Saint  Louis  Kivcr 

/vor/vo  above  (Irassy  Point:   Pror'uhd,  That  so  much  of  said  sum 

as  may  b(»  necessary  may  be  used  for  the  purpose  of  mak- 
ing a  survey  of  said  harboi*  with  a  view  of  deepening  it  to 
twenty  feet  and  making  estimates  therefor.  The  Secretary 
of  War  is  authorized  to  negotiate  with  the  city  of  Duluth 

nniiatini!  (.1  Ibr  th(»  unconditional  donation  of  the  land  needed  for  said 
lan.N  1I..I,.  ,it.\.  j..|^|.j|^  canal  entrances,  and  i)iers,  accompanied  by  vac^ition 

of  the  abutting  streets.  In  the  event  the  city  refuses  to 
make  an  unconditional  donation,  but  accompanies  the 
donation  with   the  reservation  of  a  right  of  way  for  a  tun- 
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nel,  the  Secretary  of  War  may  accept  such  conditional 
donation  of  the  hind;  provided  the  said  tunnel  follows  such 
Hues  and  ^i^rades  as  he  may  approve. 

linprovin<^  harbor  at  Grand  Marais,  Minnesota:  Continn-  oraud  Mamis, 
inu'  improvement,  three  thousand  dollars.  ^^'"" 

Improving  harbor  at  Agate  Bay,  Minnesota:  (Continuing  ^j^^«'^*<-  ^^^y^ 
im])rovemcnt,  thirty  thousand  dollars. 

Improving  harbor  at  Oakland,  California:  Continuing  Oakiami.cai. 
improvement,  one  hundred  thousand  dollars,  of  which 
twelve  thousand  dollars,  or  so  much  thereof  as  may  be  nec- 
essary, shall  be  used  in  opening  the  western  end  of  the 
tidal  canal  in  said  harbor  to  the  depth  of  eight  feet  below 
low  tide. 

Improving  harbor  at  tSan  JJiego,  California:  Continuing  san i>i.-;o. cai. 
improvement,  fifty  thousand  dollars. 

Improving  harbor  at  San  Luis  Obispo,  California  :  Con-  o^iip",  cai"** 
tinning  improvement,  forty  thousand  dollars. 

lm])roving  entrance  and  harbor  at  Coos  Bay,  Oregon:  ^'«>«*iiay,oreg. 
Continuing  improvement,  ninety-five  thousand  dollars; 
and  for  the  construction  or  purchase  of  a  dredger,  and 
operating  the  same  in  removing  obstructions  from  and 
deepening  the  harbor  of  Coos  Bay  in  front  of  Marshfield, 
thirteen  tliousand  dollars. 

Improving  harbor  at  Yaquina  Bay,  Oregon:  Continuing  ^^y^^^^"""*  ^^'^y- 
improvement,  hfty  thousand  dollars.  ^^'^' 

Improving  Tillamook  Bay,  Oregon :  Continuingimprove-  xmaimMik Bay, 
ment,  sixteen  thousand  dollars.  ^^^*^^' 

Imi)roving(irays  llarbor  and  Chehalis  Biver,  Abashing-  oravBiiarbor, 
ton:  Continuing  improvement,  twenty-five  thousand  dol- \va^i,.  **  ^''^^''' 
lars. 

Improving  Olympia  IJ arbor,  Washington :  Continuing -vv^},.^  nu» » a . 
improvement,  forty  thousand  dollars. 

Improving  l>agaduce  Biver,  Maine :  Continuing  improve-  jJiS;„c  kiv- 
ment,  live  thousand  dollars.  cr.^. 

Jm[>roving  JiUbec  Channel,  Maine:  Continuing  improve- j,^j'^J^'^"'  <-haii 
ment  ju-cording  to  plan  submitted  by  Colonel  J,  A.  Smith, 
December  thirtieth,  eighteen  hundred  and  ninety,  five 
tliousand  d<»llars:  and  the  Secretary  of  War  is  hereby 
authorized,  in  his  discretion,  to  expend  on  this  improve- 
ment any  unexpended  balance  of  appropriations  hitherto 
made  for  the  imi)rovemeiit  of  the  Saint  Croix  Biver. 

Improving  Kennebec Biver,Maine:  Continuingimprove-  KMineber itiv- 
ment,  fifty  tliousand  dollars. 

Improving  Narragaugus  Biver,  Maine:  Continuing  im-  .^'arraeauguii 
provement,  Wvc  thousand  dollars.  ^'^^''*    *** 

llanaseeket  Biver,  Maine:  To  comi)lete  improvement,  Harrasecket 
five  thousand  dollars.  Uivcr,Me. 

Improving  Saco  Biver,  Maine,  including  breakwater:  saroKiver,M«. 
Continniiig  improvement,  ten  thousand  dollars. 

Improving  Bellamy  Biver,  Xew Hampshire:  Continuing  BHiamyitiver, 
im]n-ovement,  seven  thousand  five  hundred  dollars. 

Improving  Coclieco  Biver,  New  Hampshire:  Continuing  (.'otiu-ioUiver, 
improvement,  fifteen  thousand  dollars.  ^'"' 

Imi)roving  Otter  Creek,  Vermont:  Continuing  improve-  otur  crrek, 
ment,  five  tliousand  dollars.  ^^' 
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luiproviii;;"    IVavow    Jviver,  Mas.saeliiusetts:    Continuin*: 
iinpr«)V<iiH'nt,  lil'teeii  tliousaml  dollars. 

Improvinji  Tamitou  Hiver,  Massaclnisctts:  Ci>iiliiiiiii»jr 
iiiij)n)V('nu*iit,  live  thousand  dollars. 

Improving Wcyiiioutli]iivei', Massachusetts:  Continuiiij: 
iniprovniiiMit,  Jive  thousand  dollars,  of  whieli  two  thousand 
live  liundrcd  dollars  shall  be  used  in  the  iniprovoiiK^nt  of 
AVeyniouth  Haek  iiiver. 
I;^'l       Improving'    Essex    Iviver,    ^Massachusetts:     Coiitiuuinp: 
iini)r()\  cnient,  live  thousand  dollars. 
M ;.      •'    iU'i      lini)rovinj;-  .Mystic  and   Maiden    rivers,  ^lassaehusetts: 
;.'     '   ••    '  ('()ntinuin«,^  iini)n>vement,  ten  thousand  dollars. 
i".  ...  !      Iini>n)vin^-  Pawtucket  Eiver,  lihodc  Island:  CVntinuin^ 

'•'  '  ■  ■'  '  iin])n)vrnu'nt,  twenty-live  thousand  dollars. 

r.!  V .  ..  T  :i.  1.      liiiprovinj;'  Pawcatuek  Itiver,  Khodc  Island  and  Connee- 
,';,':,'.;    '■  ^  '""4i(ut :  (Nnitinuin^  improvement  according  to  original  plan 

lor  excavation  of  channel  to  a  width  of  forty  feet  between 
the  l<»\vcr  and  upper  wharves  in  the  town  of  Westerly,  aiid 
continuin<^  the  excavation  of  the  channel  to  the  full  width 
of  one  hundred  feet,  six  thousand  dollars. 
1'  •■*':;  1';  Improving;*  Providence  Kiver  and  Xarrapmsett  Uay, 
.!.V:  ii,i>' 'I'-'l.' '  liliode  Island:  Continuing  improvement,  seventeen  thou- 
sand live  Iniiidred  dollars. 
ii.ki  Iniprovin;;-  (Ireen  Jacket  tShoah  Providence,  Khode 
^  Island  :  Continuin*'*  improvement,  seven  thousand  live  hun- 

<lred  dollars. 
<  ■  :in. .  :i.  ;iT      lnipn)vin<,^  Connecticut  River  below  Hartford,  i'onnecti- 
'''  ' '  *  """        cut :  (.■ontinuin^-  improvement,  twenty  thousand  dollars. 

n..K  ..toni.       hni)rovin<;'  Ilousatonic  River,  Connecticut:  Continuing: 
^''"'"  * """        improvement,  twenty-live  thousand  dollars. 
""  "    '•  ■"       linprovin<r  Thames  liiver,  Connecticut:  Continuin<r  im- 

l)roveni(  nt,  twelve  thousand  live  hundred  dollars. 
M>-  '    11:  '^       Improving-   Mystic  Kiver,  Connecticut:   Continninfj^  im- 
provement, three  tlumsand  live  hundred  dollars. 
>".  ^1 !  !i.  :.      Improvinu*  Sau,natuck  Iviver,  Connecticut:  For  eomide- 

tion,  thre(»  thousaiul  dollars. 
N  •  V  I  .,  u  i:      Imi)rovin^-    Newtown    Creek,   New    York:     Continuing 
^  '*''  ^  ^        imi)rovement,  twenty  thousand  (h)llars. 
II  111. Ill  ::iv.:,      Iniprovin.u'      Harlem    JJiver,    New    York:     Continuing;: 
imiu'ovement,  one  hundred  and  twenty-tivo  thousand  dol- 
lars. 
,,',,/.  [;;;'^'=^'^'      Imiu'ovin;^:   K.ast  Jiiver  and  Hell  Gate,  New  Y'ork :  Con- 
tinuin;;'  iin])rovemcnt,  seventy-live  thousand  dollars. 

Iinprovinn'  i>rowns  Creek,  Sayville,  Long  Island,  New 
York:   For  maintenance,  four  thousand  dollars. 
I.    ;'..-:.      ini])n»vin<,^  I'.ast  (.'hester  Creek,  New  Y'ork:  Continuing 
'  "'  ■    ^'   "^         improNcment,  twelve  thousand  dollars. 
«■:■  I ^  !  ;:  Improvin*^' (Ireat  Cha/y  River,  New  York :  For  coniple 

tion,  three  thousnnd  d(»llars. 
i''i-='  Iniprovini;-    Patcho;xne    River,   New    York:    Continuing 

improvement,  four  thousand  dollars. 
>    :..  t     La       ImproN  in«4'  shoal  between  Sister  Islands  and  Cross-Over 
Li.ulil,     Siiiiit     Lawrence    River,   New   York:  Continunig 
i!n]novcnjent,  eiiilit   thousan<l  (h ►liars,  to  bo  expended  for 
improving-  >ho;ils    between    Sister  Islands  and  Cross-Over 
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Improving    Potomac    River,  Wasbingtou,   District   ofjj^gt«n«iw^«. 
Columbia:  Cbutiuuing  improvement,  one  hundred  and  fifty 
thousand  dollars. 

Improving  Apx>omattox  River,  Virginia:  Continuing jjj^pi»»»tt ox 
improvement,  five  thousand  dollars.  ^''    ^ 

,  Improving   Nansemond    River,   Virginia:    Continuing   KaBsemond 
improvement,  ten  thousand  dollars,  indading  survey  and ^^•'»  ^•^ 
preparing  estimate  for  the  improvement  of  2^ndua  creek. 

Improving  James  River,  Virginia:  Continuing  improve-  jamea  Rirw, 
ment,  oiie  hundred  thousand  dollars.  ^•* 

Imprdviug  Mattaponi  River,  Virginia:  Continuing  im-    Mattaponi 
provement,  four  thousand  dollars,  of  which  one  thousand  ^^*» ''^•* 
five  hundred  dollars  shall  be  expended  between  Aylett's 
and  (iuincji's  bridges. 

Improving  Nomini  Creek,  Virginia :  Continuing  improve-  ^^omini  CYe*, 
ment,  five  thousand  dollars.  •  ^ 

Improving  Pamunkey  River,  Virginia:  Continuing  im-  Pamnakey 
provement,  two  thousand  dollars.  ^^*''  ^^' 

Improving  Rappahannock  River,  Virginia:  Continuing ^H^n^hanaock 
improvement,  ten  thousand  dollars.  ^^'^   ** 

Improving  Urbanna  Creek,  Virginia:  Continuing  im-  urbannaCwdK, 
provement,  three  thousand  dollars.  "  ** 

Improving  York  River,  Virginia:  Continuing  improve-  T«rkRivir,Va. 
ment,  twenty  thousand  dollars. 

Improving  Aquia  Creek,  Virginia:  Continuing  improve-  Aquia  Cn^ 
ment,  three  thousand  dollars.  ^•• 

Improving  Occoquan  Creek,  Virginia:  Continuing  im-    oeooqnan 
provement,  five  thousand  dollars.  Cwek,va, 

Protecting  Jamestown  Island  from  the  encroachments  of  jamat  BiTer, 
James  River,  tom  thousand  dollars,  or  so  much  thereof  asj^fiy^^^^* 
may  be  necessary. 

I mproviug  Lower  Machodoc  Creek,  Virginia :  Continuing  Lower  icaehor 
improvement,  three  thousand  dollars.  docCraek.Va. 

Improving  Elk  River,  West  Virginia:  Continuing  im-  suiBiTer.  w. 
provement,  two  thous<and  dollars.  ^^ 

Improving  Cuyandotte River,  West  Virginia:  For  main-  onyandotto 
tenancfc,  two  thousand  dollars.  ^^^»  ^'  ^^ 

Improving  Gauley  River,  West  Virginia:  Continuing  omotj  jurw^ 
improvement,  three  thousand  dollars.  ^-  '^•• 

Improving  Roanoke  River,  S'orth  Carolina:  Continuing  Boaaekesivvr, 
improvement,  thirty  thousand  dollars.  ^•^• 

Improving  inland  waterway  between  Beaufort  Harbor   waterway, 

and  New  River,  North  Carolina:  Continuing  improvement,  fjjjf^^j^*^ 
two  thousand  five  hundred  dollars. 

Improving  Trent  River,  North  Carolina:  Continuing  Traat  Bi?«r, 
improvement,  four  thousand  dollars.  ^'  ^' 

Improving  North  East  (Cape  Fear)  River,  North  Oaro-^j^^^^Jj^^^** 
lina:  Continuing  improvement,  five  thousand  dollars. 

Improving  Pasquotank  River,  North  Carolina:  Com- ^^'Ifl^,*"^ 

pleting  improvement,  one  thousand  dollars. 

Improving  Cape  Fear  River,  North  Carolina,  above  Wil-  EiVVr*  w.  c ' 
mington:  Continuing  improvement,  fourteen  thousand  dol- 2wve  Viiminif- 

lars.  ^' 

Improving  Cape  Fear  River,  North  Carolina,  from  Wil-^J{^  ^"* 
mington  to  its  mouth:  Continuing  improvement,  two  hun- 
dred thousand  dollars. 
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j^^j">>^'''*  ^''^cr.  Improviii*;-  Smyrna  Kivor,  Delaware:  ('ontiuiiin;^  im- 
provement, hvc  thousand  dollars. 
M  nracrk  1 1 1  Improvin*^  Murderkill  ]viver,  Delaware :  Contin  uinff  im- 
provement,  six  thousand  five  hundred  dollars,  of  which 
one  thousand  live  hundred  dollars,  in  the  discretion  of  the 
Secretary  of  War,  may  bo  used  in  removing  the  bar  and 
obstructions  at  the  moutli  of  Saint  Jones  IJiver. 

KhVi^l'v/^' '"      Improving  Mispillion  Kiver,  J)eluware:  Continnin;^  im- 
provement, ten  thousand  dolhirs. 

rhiucotv\'''ni-     Iii^l>i*<^>ving  the  inlaiul  waterway  from  Chincoteaguo  I^ay, 

;.ii'a"^iViawsin'  Virginia,  to  Delaware  Bay,  at  or  near  Lewes,  Delaware,  to 

^'•'•^'*  boused  from  Delaware  I3ay  tt)  Indian  liiver:  Continuing 

improvement,  twenty-tive  thousand  dollnrs. 

Kiv/ruV"''^      Imiuovin^'  Broad  Creek  Kiver,  Delaware:  Continuing 

improvement,  five  thousand  dollars,  of  which  so  much  as 
may  be  necessary  shall  be  used  for  removal  of  bar  that 
extends  fiom  the  railroad  bridge  at  Seaford  toward  the 
mouth  of  Nanticoke  Kiver. 

riVr  \r.i  '"'      Imi)roving  Choptank  Kiver,  .Maryland:  Continuing  im- 
provement, two  thousand  dollars. 

pa!' •  ^Md''-"!Mi      liHproving  Susquehanna  Kiver,  Maryland  and  Pennsyl- 

I'a."  '  '  '"'  vania:  For  nuiintenance,  four  thousand  dollars,  to  bo  ex- 
pended above  JIavre  de  Craee,  including  survey  from  a 
point  one  mile  below  the  town  of  Havre  de  Grace  to  a 
point  one  mile  abov(*  J^ort  De])Osit,  to  ascertain  what  is 
necessary  to  prevent  the  accumulation  of  ice  and  ice  gorges 
in  said  river  and  th(>  cost  thereof. 
(  i:.st.:  Kiv.!       luiproviug  Clicstcr   Kiver,  Maryland:    Continuing   im- 

^'*'  provement,  one  thousand  live  hundred  dollars. 

^M..ii<.kini;ivrr.      liiipioviiig  ^lauokiu  Kiver,  Maryland:  ("ontinuing  im- 

[)r()vem cut,  four  tliousand  dollars. 
wiron.  i.o      Iniurovin;?  Wicomico  Kiver,  Marvland:  Continuing  im- 
provement,  tliree  thousand  dollars. 

r  ^  '  M.r'^        Improving  La  Trajipe  Kiver,  Maryland:  Completing  im- 
provement, lour  thousand  seven  hundred  and  lifty  dollai'8. 

Ki  M  'm.i'  '    ^'      Imiu'oving    Warwick     Kiver,    Maryland:      Continuing 
imi>r()vement,  two  tlnmsand  dollars. 
Put..  i»    '••     lmi)roving   Pata])sco  Kiver  and  channel  to  l>altimore: 

''''•  ^'''         (Continuing  imi)rovement  from  main  ship  channel  to  Curtis 
l>av.  twelve  thousand  dollars. 
T).l;!^^:.n«  j.iwi     That  tlic  President  of  the  United  States  is  hereby  author- 

(ai:;.:? ' '  *  '  "  i/ed  to  appoint  a  board,  to  consist  of  an  ofliccr  of  the  Engi- 
neer Corps  of  the  Cnited  States  Aimy,  not  below  the  rank 
of  lieutenant-colonel,  an  oflicer  of  the  United  States  Navy, 
not  below  the  rank  of  captain,  and  two  civilians,  who, 
togetlicr  with  the  Chief  of  the  Engineers  of  the  United 
States  Army,  shall  examine  and  determine,  from  the  sur- 
veys lierctofore  made  under  the  direction  of  the  WarDepart- 
nicnt,  tlKMnost  feasible  route  for  the  construction  of  the 
Cjiesapcake  and  Delaware  Canal.  And  in  making  such 
r.Mi!  t..  :..f  selection  said  board  shall  select  a  route  which  in  its  iudg- 
ment  shall  ^ive  the  greatest  facility  to  commerce  and  will 
be  best  adapted  for  national  defense.  The  sai<l  board  shall 
'••^" "  vepoit  its  conclusions  to  the  Secretary  of  War,  who  shall 

transmit  tiie  same  to  Congress  at  its  next  session;  and  the 
sum  of  live  thousand  dollars  is  hereby  apin^opriated  to  pay 
the  expenses  of  the  said  board. 
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Impi'ovinj;    Potomac    River,   WasbingtoD,   District   ofj^^™"'^'^' 
Columbia :  Coutiuaing  improvement,  one  haodred  and  fifly 
thousand  dollars. 

liuproviiig  Ajipomftttox  River,  Virginia :  Continaing  ^A.non»itoK 
improvement,  five  tlionsand  dollars.  *"'   "" 

Improving    Nansemond    River,    Virginia:    Contmaing    ir>a*anioiid' 
impi-ovoment,  ten  thousand  dollars,  indndlng  gnrvey  and *'"'■  *'■■ 
preparing  estimate  for  the  improvement  of  I^dna  creek. 

Improving  James  River,  Virginia:  Contlnning  improve-  jame*  Bhw, 
incnt,  0116  hundred  thousand  dollars.  ^*- 

Impruviug  Mattnponi  River,  Virginia:  Continuing  im-    xattaponi 
l»nivemoiit,  ibuv  thousand  dollars,  of  vhich  one  thoaaand  ****' '^■■ 
five  hundred  dollars  shall  bo  expended  between  Ayletf  b 
and  Gniiiea's  bridges. 

Improving  Nomini  Creek,  Virginia:  Continuing  improve-  *'™*ni  (•*!•*, 
ment,  five  thonsand  dollars.  •  '' 

Improving  I'amnnkey  River,  Virginia:  Oontinning  im-  P^Monkar 
provemont,  two  thousand  dollars.  bit«,t». 

Impioving  Rappahannock  River,  Virginia:  Continuing  Jllg'l*"*"* 
improvonieut,  ten  thousand  dollars.  '   "" 

ImprnviTi^''  rrVi^nrifi  rrrrl;.  A'lTfnnin;  rnntinniTij  Im-  ,riiwi>..,irr.-.v 
proveuifiit,  ilir.'L'  lliiiiismiii  <lHlliirs.  '  ^'' 

Improving  York  River,  Viigiuia:  Contiuuinjj  improve-  Vurk  i:irrr,v«, 
roeut,  twenty  thousand  dollars. 

Improving  Aquia  Creek,  Virginia :  Continuing  improve-  ,\.y,i„  rreon. 
ment,  three  thousand  dollars.  *"■ 

Improving  Occoquan  Creek,  Virginia:  Coutiiming  im-  ocooquna 
provenient,  live  tlionsand  dollaris.  fimi.,  vu. 

I'rutecting  Jamestown  Island  from  the  vncroachmeuts of  j^et  HivM-, 
James  River,  ten  thousand  dollars,  or  So  mneli  thereof  bs/JI;™.''^*'"'' 
may  i»e  necessary.  "  '    "" 

Improving  I>owerMachodocCreek,  Virginia:  Contfiining  l»»«  niuiut. 
improvement,  three  thousand  dollars,  ■'"'  Cm*.  vi 

Improving  Elk  River,  West  Virginia:  Continuing  im-  GtkUnr, «-. 
provemeut,  two  thousand  dollarn.  ^'^ 

Improving  (Juyandott«  River,  West  Virginia:  For  main-  OBr>Bd.ii* 
tenance,  two  thousand  dollars.  '"w,  w.r^ 

Improving  Gauley  River,  West  Virgiuiti;  Conifuuiug  ,:„mj  ti,... 
improvement,  throe  thonsnnd  dollars.  "".  v^ 

Impiviving  Roanoke  River,  North  Carolina:  Contiiiniup  r  in.- 
improvement,  thirty  thousand  dollars.  ^-^ 

Improving  inlnnd  waterway  between  Beaufort  Hartwr  T«i.r«i,t 
and  New  River,  North  Carolina;  Continuing improraaieiit.iJSf^';!'"" 
two  thousand  live  hundred  doUartt. 

Improving  Trent  River.  JTorth  CaroUnn:  Om^M^  «■«  Bh«- 
improv  <  [iient,  Tour  t1i011|HHU|^ftT».  ^*'- 

lnipr.j\ing  North  B*j^^^^ear)  IU»iir,  .VortJi  Can*  iJ'""*-  •■-"• 
Iina:>>^iinning  imp^^^  lye  tlKmjwi<^  iMbi-^..         '^'=>.' 

I'liKipioOT  XiKti'   ^1  r,-„„ 

-^■ii.ent.Mi  iJ-^..  '"■*•■* 


l.niiilu'i-  Ki\  ci 
X.  C.  Mill  S.C. 
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1  l/^-v'.l'^^N  7'^      Iin])roviii^^  rainlioo  and  Tar  Kivcrs,  Xortli  Carolina,  up 
.!!  nMr>, .    ,.  ^^^  Hocky  Mount:  Continuing  improvement,  ten  thousand 
dollars. 

(mk'x.c"''      Improving  Contentnia  Creek,  North  Carolina:  Conthi- 

ning  improvement,  ten  thousand  dollars. 

^Kiark  i:i  .1.      Iiuj/roving  r>lack  Kiver,  North  Carolina:    For  mainte- 
nan(re,  two  thousand  dollars. 

Improving  Lumber  Eiver,  North  and  South  Carolina: 
(\)nt inning  im]U'Ovement,  four  thousand  dollars. 

^Nyr.s,  i;mct.      Iniproviiig  Neuse   lliver,  North  Carolina:   Continuing 

improvement,  seven  thousand  dollars. 

x.)ri«»ik*  Va "  \o     Improving  inland   water  route  from  Norfolk   Harbor, 

a' i  1.  »'iM  a  lie  Virginia,  to  Albemarle  Sound,  North  Carolina,  through 

>ouiui.  N.  ('.      Currituck  Sound:  Continuing  improvement,  ten  thousand 

<lollars. 

siihr^ranai   vii^     ^^^^^'  ^^^^'  ►'^"I'vey  of  tlio  watcrways  through  the  8<uinds  of 

ami  x.V.'         North  Carolina  and  for  the  survey  of  the  Dismal  Swamp 

Canal.  Virginia  and  North  Carolina,  with  a  view^  of  obtain- 
ing a  depth  of  nine  feet  and  the  necessary  width  of  a  ship 
canal,  and  for  tlie  survey  of  the  rivers  and  water  connec- 
tions connecting  said  canal  with  the  sounds  of  North 
Carolina,  Jive  thousand  dollars,  or  so  much  thereof  as  is 
necessary. 

1  JiivKh\-i- n!;\      Improving  Lockwoods  Folly  River,  North  Carolina :  Con- 
tinuing im])rovement,  ten  thousand  dollars. 

Kivir's  c.' *^   '      Improving  Great  Pedee  Iviver,  South  Carolina:  Contin- 
uing improvement,  six  thousand  dollars. 

^santr.    iiiv.r.     Improving   Santee  Kiver,  South   Carolina:  Continuing 

imi)rovement,  forty  thousand  dollars,  to  be  used  in  snag- 
ging and  in  making  new  cut  between  Esthervillc  and  Minim 
Creek,  and  in  maintaining  the  Muscjuito  Creek  Channel. 

i;i\rr  N  \" an.\     luipi^viiig  AVaccauiaw  hi ver,  North  and  South  Carolina, 

s.'c. ' u])    to    Lake  AVaccamaw:  Continuing  improvement,   six 

thousand  dollars. 
\V:,,.i,.M.  (  Mt       Improving    Wappoo   Cut,  South  Carolina:  Continuing 

improvement,  seven  thousand  dollars. 
\vati:i(  i:ivi-       Improving  Watereo  Iviver,  South  Carolina :  For  mainte- 
nance, two  thousand  live  hundred  dollars. 

luvrrVr  '  '  '      Improving  Congaree  Iviver,  South  Carolina:  Continuing 
improvement,  four  thousand  dollars. 

^Miii-..  ( r.rk.      lnipro\ing  Mingo  Creek,  South  Carolina:  For  comple- 
tion, four  tliousaml  dollars. 
Tiitir  I'.. I.,      Imiiioving  Little  Pedee  Iviver,  South  Carolina:  Continu- 
ing im])rovemont,  lour  thousand  dollars. 
i5.a  licit  i;iv.r.     Imi)roving  I>eaufort  IMver,  South  Carolina:  Continuing 

improvement,  five  thousand  dollars. 
A  1 1 ..  iM  .1 1.  a      Imprnving  Altamaha    Piver,  (ieorgia:   Continuing   iin- 

'""^*'"  provement,  ten  thousand  dollars. 

Ki?.'.''^'I;'r''  m(i     Pi^p^'oving  (Miattahoochee  Piver,  Georgia  and  Alabama: 

Ak.  '      Continuing  imi)rovement,  thirty  thousand  dollars,  of  which 

live  thousand  dollars  are  to  be  used  on  that  |)ort ion  of  the 
river  Ixtwcen  AVest  Point  and  Prankhn,  and  ten  thousand 
(loilars  in  rrhuflding  snag  boat. 

'■="^-    '  '•'       Im])i()ving*  Flint   Piver,  Georgia:  Continuing  improve- 
ment, eight  thousand  dollars. 
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Improving  Ocmulgee  River,  Georgia:  Continuing  i^i- m^J^J^*'** 
provement,  ten  thousand  doUarSi  of  which  five  thoosand    ^^*  ^^ 
dollars  aro  to  be  expended  between  Macon  and  Hawkins- 
ville  and  the  like  sum  below  Hawkinsville. 

Improving  Oconee  River,  Georgia:  Continuing  improve- ^o**"®*  R*^^. 
nient,  ten  thousand  dollars,  of  which  three  thousand  dcdlars 
are  to  be  expended  between  MiUedgeviUe  and  the  Central 
Railroad  Bridge. 

Improving  Savannah  River,  between  Savannah  and  An-  ^'^'^^^'^' 
gusta:  Continuing  improvement,  fifteen  thousand  dollars. 

Improving  Savannah  River,  above  Augusta,  (xeopgia:^^^^**^',   ^■• 
Continuing  improvement,  six  thousand  dollars. 

Improving  Jekyl  Creek,  Georgia:  Continuing  improve-    Jtvji   cnwk. 
ment,  four  thousand  dollars.  ^^' 

Improving  Coosa  River,  between  Rome,  Georgia,  and  ^J^^  ai^^^* 
the  East  Tennessee,  Virginia  and  Georgia  Railroad  bridge, 
m  Alabama:  Continuing  improvement^  one  hundred  and 
ten  thousand  dollars. 

Improving  Coosa  River  between  Wetumka^  Alabama^    cow*    iur«c, 
and  the  East  Tennessee,  Virginia  and  Georgia  Bailroaa 
bridge:  Continuing   improvement,  one  hun£«d  and  ten 
thousand  dollars. 

Inside  water  route  between  Savannah,  G-eorgia,  and  Fer-  aJ^JS^^JZL 
nandina,  Florida:  Continuing  improvement,  twenty  thou- aaadtM. 
sand  dollars. 

Continuing  improvement,  Apalachicola  Biver,  Florida,    Apaiauhto«u 
including  the  cut-oft*,  Lees  Slough  and  Lower Ghipola  River :  ^^^'  ^^ 
Five  thousand  dollars. 

Improving  Caloosahatchee   River   and   Punta   Bassa>  bSwSupSiS 
Florida:  For  maintenance,  two  thousand  dollars.  SMM^na. 

Improving  Choctawhatchee  River,  Florida  and  Alabama:  JS^^JliX^' 
Continuing  improvement,  six  thousand  dollars:  iVovided,  fi*.  and  au.  ' 
That  no  part  of  said  sum  shall  be  expended  above  fiollis   J^'^''<»'<^- 
bridge  until  a  draw,  approved  by  the  Secretaiy  of  War,  is   i>»ww««^ 
put  in  said  bridge. 

Improving  Indian  River,  Florida,  dredging  channel  from    ib^imi  Btv«r, 
the  channel  of  the  Indian  Rivar  through  the  STegro  Gut  to 
the  bar  at  the  Indian  River  inlet,  five  thousand  doUari^ 
and,  in  addition  thereto,  the  Secretary  of  War  is  hereby  '' 

authorized  to  expend  in  making  said  improvement  the 
fifteen  thousand  dollars  appropriated  for  the  improvement 
of  Indian  River  by  act  approved  July  thirteenth,  eighteen    volst,  ^in. 
hundred  and  ninety-two. 

Improving  Escambia  and  Conecuh  rivers,  Florida:  Con- ^j*jjMnW»»»* 
tinning  improvements,  six  thousand  dollars.  fi».  *** 

Improving  Manatee  River,  Florida:  Continuing  improve- pJJ^*^^'^' 
ment,  three  thousand  dollars. 

Improving  Suwanee  River,  Florida:  Continuing  improve-  sawmnecBirw, 
ment,  three  thousand  dollars.  ^  ^^ 

Improving  Volusia  Bar,  Florida:  For  maintenance,  one    vo>«>»t*B«. 
thousand  dollars. 

Improving  Ocklawaha  River,  Florida:  For  maintenance,  jy^'^J^^*** 
three  thousand  dollars. 

Improving  Sarasota  Bay,  Florida:  Continuing  improve- ^p^M««rt*»»y. 
ment,  two  thousand  five  hundred  dollars. 
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wiii,iiir«.(;riM.  linprovin*^  AVithlacooclioe  liiver,  Florida:  For  maintc- 
nance,  incln(liii;L»'  a  survey  of  the  mouth  of  said  river,  eight 
hundred  dollars. 

Ai.,iKi:.:ai:ivti.      Iniiu'oviii j>*  Alabama  Jviver,  Ahibama:  Continuing  im- 
'^'''*  inovement,  iifty  thousand  dollars. 

hi;ki.  w;.nini  ImpH) vju «»'  IJlaclv  Warrior  Jviver,  Alabama,  from  Tusca- 
loosa to  Daniels  Creek:  Continuin<;"  improvement,  thirty- 
seven  thousand  live  hundred  dollars;  and  tlie  Secretary  of 

sa;v(v.  War  shall  eauso  a  survey  of  said  river  to  be  made  for  its 

further  improvement  to  the  Mulberry  and  l^ocust  Fork,  iu 
liarmony  as  to  width  and  depth  of  channel  with  the  work 
now  bein*;'  done  between  Tuscaloosa  and  Daniels  Creek, 
and  the  exi)ense  of  said  survey  sliall  be  paid  out  of  this 
appropriation. 

Wi.n i(,r  :.  n  <i     ] uiprovln^ Warrior and Tombigbee  rivers,  Alabama,  from 
.  t's.'aiTi"    "'  nioutli  of  Tombigbec  Iviver  to  Tuscaloosa :  Continuing  im- 

j)i.tni)uti..ii.  provement,  one  liundred  and  fifteen  thousand  dollars,  of 
which  seventy-five  tliousand  dollars  are  to  be  expended  on 
the  Tombif^bee  Iviver  and  forty  thousand  dollars  on  the 
Warrior  Hiver;  and  so  much  of  said  sums  as  may  bo  nec*e8- 
sary  is  autliorized  to  be  expended  in  acquiring,  by  ]mrcha*;e 
or  condemnation,  under  the  laws  of  Alabama,  the  lands 
needed  in  makin<»"  such  improvements. 

1  <.iMbi;ii). «'     lmin'ovin<»'  Tombi^bee  Kiver  from  Fulton  to  Columbus: 

Ivn<r,    Ala.    and/,        ^'         •  •  i.     x»  j.i  i    i     n 

Mi>s.  Continuing  improvement,  tour  thousand  dollars. 

Improving  Tombigbee  Iviver  from  Demopolis,  Alabama, 
to  CoIuml)us,  Mississippi:  Continuing  improv^ement,  fifty 
thousand  dollars. 

Improving  Tombigl)ee  Iviver,  from  Walkers  Bridge  to 
Fulton :  Continuing  imi)rovement,  one  thousand  dollars. 
v\l%  "^^j"^!,"""'      Imj^roviiig  Uig  Suntlower  River,  Mississippi:  Continuing 
improvement,  five  thousand  dollars. 
N"^"i"<   ii'\       Imi)roving   Xoxubec    liiver,  Mississip])i:    For  nuunte- 
"  ^'^"^^  nance,  three?  thousand  dollars. 

1  V;', 'm'nI'"' '      Improving    Pascagoula  Iviver,  Mississippi:  Continuing 

improvement,  thirteen  thousand  dollars,  and  so  much  of 

said  sum  as  mav  be  necessary  mav  be  used  for  removal  of 

the  bar  in  Horn  Island  Pass. 

r«'iMvi\«i.      lm])roving  Tearl  River,  ]\Iississii)pi,  between  Kdinlmrg 

^' ""^  and  Carthage*:  For  maintenance,  five  hundred  dollars. 

Imi>r()ving  Pearl  Piver,  between  Carthage  and  Jackson. 
Mississippi:  T'or  comi)letion,  two  thousand  four  hundrexl 
dollars. 

Improving    Pearl    River,   ^Mississippi,   below    Jackson: 
Continuing  imi)rovement,  five  thousand  dollars,  which,  in 
th(»  disen^tion  of  the  Secretary  of  AVar,  may  be  exx>ended 
north  of  Columbia. 
•  ;>ii;^'' '"  ••"       lin])roving  Tallahatchee  Iviver,  .Mississiiuu:  Continnins: 
iniprox  (Mnent,  lour  thousand  dollars. 
^  |ni.niM  i.k.       Improving  Tehula  Lake,   Mississip]>i:    Continuing   im- 
provement, three  thousand  dollars. 
^  vn.M(.   U'.Mi       Inipioviiig    Vazoo   IJiver,  Mississipi)i:    Continuing    im- 
provement, twenty  thonsand  dollars,  of  which  so  much  as 
may  be  necessary  shall  be  expended  in  removing  the  bar  jit 
Vazoo  City  and   the  bars  at  the  upper  and  lower  ends  of 
Tehula  Lake,  beginning  with  the  bar  at  Yazoo  City. 
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Improving*   (Jhickasaliivy   liiver,   Mississippi,   from  the  ^j.^'^^j.*'^^8j^*»*y 
moTitb  up  to  railroad  bridge,  near  Sbubuta:  (Continuing    *^^^' 
im])rovemcut,  five  thousand  dollars. 

improving  Leaf  River,  Mississippi,  from  its  mouth  to    Lraf  Kivor, 
Howie  Creek:  Continuing  improvement,  two  thousand  five*  "*'*' 
hundred  dollars.  ^ 

Improving-  nmutli  of  the  Yazoo  Itiver,  Mississippi :  Con-  „>' a''<^o  ^iver, 

.-        ■         •  i.    J  1  11  1^  i.xij.1  MiHs.,  at  mouth 

tinuin.!!:  imi)rovement,  two  hundred  and  twenty-five  thou- 
sand dollars,  to  be  expended  in  accordance  with  plan  of 
Captain  fl.  II.  Willanl,  Corps  of  Engineers,  as  set  out  in 
House  lixecutive  Document,  numbered  one  hundred  and 
twenty  five,  of  the  first  session.  Fifty- second  Congress. 

Improving  Amite  Kiver  and  Bayou  Manchac,  Louismna:  ^^^']  ^^^**"'' 
For  maintenance,  two  thousand  five  hundred  dollars.  "bar.  La!*" 

lmi>roving  r>oeufJ\ivcr,  Louisiana:  Continuing  improve-  ,.J^"*^^"*  v.iynT, 
ment,  eight  thousand  dollars. 

lmi)roving  Bavou  Bartholomew,  Louisiana  and  Arkan-     HayouBartiioi- 

>.,,."'•  4.    xt         4.1  1    1    n  oiiiow,    La.    and 

sas:  Continuing  improvement,  nvv  thousand  dollars.  Ark. 

Improving  bayous  D'Arbonne  and  Corney,  Louisiana:    nayon»  DAr- 
( 'on tinning  improvement,  three  thousand  dollars,  of  whi(!h  m!y"La""'    ^^^ 
one  thousand  dollars  shall  beexpended  in  removing  obstruc- 
tions from  the  Little  D'Arbonne. 

Improving  Tensas  liiver  and   Bayou  Macon,  Louisiana    Tensas  Kivcr, 

1*4,  r%       J.'        '  '  i.      n  j.\  ^  an<l   Bavou    Ma- 

and   Arkansas:    (  ontmumg  improvement,  five  tiiousandcouj.a.'aniiArk. 
dollars. 

Improving  Bed  Kivcr,  Louisiana  and  Arkansas,  fi'om  ^^jj^^f*^'*J|?^'^'''' ''*• 
Fulton,  Arkansas,  to  the  Atchafalaya  Biver:  Continuing 
improvement  according  to  the  plan  of  Captain  J.  11.  Wil- 
lard,  Cor])s  of  Fngineers,  Cnited  States  Army,  and  for 
c()mi)letion  of  survey,  one  hundred  and  fifty  thousand  dol- 
lars, of  which  fifteen  thousand  dollars,  or  so  much  thereof 
as  may  be  necessary,  shall  be  used  in  the  further  i)rosecu- 
tion  of  the  work  at  Alexandria,  and  Wvq  thousand  dollars 
lor  improving  the  Sulphur  Biver,  a  tributary  of  the  Bed 
Kivcr. 

Improving  Tickfaw  Biver,  Louisiana:  I'or  maintenaiute,  TukfawUiver, 
one  thousand  dollars.  ^'"" 

Improving  Bayou  IMaquemine,   Louisiana:   Continuing    Bayou  ria«i no- 
im])rovemrnt,  one  hundred  and   ten  thousand  dollars,  of  "*^"*^''  ^*- 
which   sum   not  exceeding  ten  thousand  dollars  may  be 
nsod,  in  the  discretion  of  the  Secretary  of  War,  in  removing 
olistnutions  from  Grand  Biver  and  Pigeon  bayoUvS,  forming 
part  of  the  l>ay()ii  IMaquemine  route. 

lm])roving    i>ayou    Lafourche,    Louisiana:     Continuing  j.^^J^^^^.^^**y^  ^'*' 
im])rovement  and  removing  obstructions,  forty  thousand 
dollars,  and  a  drrdge  boat  foi*  use  in  said  bayou  is  hereby 
authorized   to   1)(^  construct!  d,  the   expense  of  same  to  be 
X^aid  out  ol  this  ai>pr()pi'iation. 

Iiiiprovinu  Chetnnete  Biver  and  Bouue  Falia,  Louisiana: ,  ^' '>«^""»'*« 

i^  .'  ,,  1111^  Uivcr  ana  IJoiruo 

lor  maintenance*,  one  thousand  dollars.  Kaiia,  La. 

Iin])roving  BougeChitto, Louisiana:  Continuing  improve-  nogtio  ciiitto, 
ment,  five  thousand  dollars.  ^"'' 

Improving  Mermentau  Biver  and  tributaries,  Louisiana:  Mtrnunian 
Continuing  improvement,  five  thousand  dollars.  uiver,  cic,  i.a. 

Improving  channel,  bay,  and  passes  of  Bayou  Vermilion, .  navmi  vtmni 
Louisiana :  Continuing  improvement,  ^vi^  thousand  dollars.  *""' 
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i'..:-..;i  (  oi::  -      liiiproviiirr  Bavoii  Courtablcau,  Louisiana:  Coiitiuiiiiij; 
improveineiit,  live  tliousaud  dollars. 

1.'    •'    i.'ii- .      linpr(>viii<»I5ayouT(?olie,  Louisiana:  (Vmtinuiiig'iiiiprovo- 
'  ■  iiioiit,  six:  thousand  dollars. 

^  =•■''••"■'       Improving  IhiU'alo  l>ayou,  Texas:  Coutinuiiig:  iiujuovi'- 
liiiMit,  lilHMji  tliousand  dollars. 

i  :'  '    '-'r       Iniprovinj]^  Trinity  River,  Texas:  Continuing   im])r(>vo- 
'' '  nient,  includin*,^  survey  Ironi  Magnolia  to  the  city  of  Dallas. 

live  thousand  dollars. 
i:'  ..^  'V!  K.     ^      Inii)roving  Cyjiress  Bayou,   Texas:    For  dredging  and 
removing  o])structions  and  straightening  channel  between 
JelVerson,  Texas,  and  Shreveport,  Louisiana,  ten.  ihou>and 
dollars. 

^;.i.:i:     Ur.w.      Jinproving  Sabine    IJiver,  Texas:  For  completion,    live 
thousand  dollars. 

A  '  1'  '  "  '^  '        lmi)roving  Arkansas  Kiver,  Arkansas  and  Indian  Terri- 
iiiaT.'i^' '  '"   t<)ry :    (Nnitinuing   imi)rovement,    two   hundred   and    tilty 

tlioiisnnd  dollars,  two-fifths  of  which  amount  shall  be 
expended  from  the  nuuith  of  the  river  to  Little  J  Jock,  antl 
a  porti(>n  of  which,  may  in  the  discretion  of  the  Secretary 
of  War,  be  used  to  i)revent  the  further  euving  of  the  bank 
iu*ar  lied  Fork,  two-fifths  from  Little  Rock  to  Fort  Smith, 

/v  •'>.  and  <»ne-litth  above  Fort  Smith:  /Vor/V/c(Z,  That,  in   the 

discretion  of  the  Secretary  of  War,  ten  thousand  dollars  df 
the  amount  hereby  ai)propriated  for  said  river  may  be  used 

s;M-i.(.;it^..n.  in  removing  ol>structi()ns  and  operating  snag  boats. 

>..;it    r,;:)u ,.      Improving  Saint  Francis  liiver,  Arkansas:  Continuinir 
^'''"  *^'''         improvement,  eighty-three  thousand  dollars,  seventy-tive 

thousand  dollars  of  which  to  be  expended  by  the  Missis- 

In  ..1,1  ui.  nt  si])pi  KMver  Commission  for  the  prevention  of  ii  formation 

V/i'v.\''r.inmu  ''^  '^  *'^'^  tlirongh  to  the  Saint  Francis  Hiver  by  the  action 

i..:i  " " "  of  tlH'  overllow  water  from  the  J\Iississij)pi  liiver,  as  recom- 

mended in  the  n^port  of  Colonel  Charles  K.  Suter,  dateil 
May  twenty  ninth,  eighteen  hundred  and  ninety-four. 

Kiv.'r       '^    ■' ^      lm])roving  Arkansas  Kiver:  Kemoving  obstructions  and 
<m:-i.  ...IS.  K .  operating  snag  boats,  twenty  thcmsand  dollars. 
iiiu  i:.\.:       Imi>roviiig  r>l:ick  Kiver,  Arkansas  and  Missouri:  i\n\- 
'    '""     "       tinning  inipr(»vement,  nine  thousand  live  hundrt^d  dollars. 
^  lii.     i;iv,:.      Imi)roving  White  iviver,  Arkansas:  C(Hitinuinginiiu'«)ve- 

^■'  ment,  iifty  two  thonsand  dollars,  of  which  two  thousand 

dollars  may,  in  the  discretion  of  the  Secretary  of  War,  be 
expended  in  removing  obstrnctions  in  Cache  liiver,  and 
eiuht  thonsand  dollars  in  the  rectification  of  the  channel 
of  the  Whii(»  liiver  at  l>atesville. 

,"•"'-'.""■      I?ni)roving   Ouachita  ami   l>lack  rivers,  Arkansas  ami 

\:!  .  'I'l  il'  '  Louisi:nia  :  Continuing  im])rovement,fifty  thousand  doUars: 
and  the  St cietary  of  War  is  directed  to  submit,  with  his 
ncst  rci'ort  on  the  Onachita  Hiver,  plans  and  estimates 
lor  1  he  impiovenient  of  said  Onachita  Kiver  by  hK'ks  and 
(lani-^,  to  .';ivc  >l:ickwater  navigation  as  far  above  irs 
month  as  in  hisjndgmeni  such  improvement  is  practicable. 
the  (n.^i  .'if  the  same  to  be  ])aid  ont  of  this  appro])riation. 

^'j'i    1;  " '^       Inijii*o\nig    Ked    Kiver   above    Fulton,  Arkansas:  Coa 
tiiiMii!^  impi-ovcment  threi*  thonsand  five  hundred  dtdlars. 
';  ■:ti:  i^:«'         liMpinving  Cnri-euf  Kiver.  Arkansas  and  Missouri:  Coa- 
tinning  imi)rovemcnt  in  accrordance  with  the  pnyect  sub- 
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mitted  by  II.  S.  Tabor,  captain  of  engineers,  on  December . 
eleventh,  eighteen  hundred  and  ninety,  eight  thousand 
dollars,  of  which  four  thousand  three  hundred  and  fifty 
dollars  may  be  used  in  building  a  snag  boat  and  rock  barge. 

Improving  Clinch  River,  Tennessee :  Continuing  improve-    ainch  Biver. 
nient,  two  thousand  five  hundred  dollars.  ^»»* 

Improving  Cumberland  Eiver,  Kentucky  and  Tennessee:  ^Cumb«rUn4 
Continuing  improvement  above  Nashville,  two  hundred    ^^' 
thousand  dollars,  of  which  five  thousand  dollars  may  be 
used,  in  the  discretion  of  the  Secretary  of  War,  above  tfaC/ 
town  of  Burnside. 

Improving  Cumberland  Kiver  below  Nashville,  Tennes- 
see:  Continuing  improvement,  thirty  thousand  dollars. 

Improving  French  Broad  and  Little  Pigeon  rivers,  Ten-    Ftm^  bwiiA 
nessee:  Continuing  improvement,  seven  uiousand  dollies.  riTen,T6^f 

Improving  Tennessee  Biver  below  Chattanooga,  Ten-    T^niiessaa 
nessee:  Continuing  improvement,  four  hundred  thousand ^^^  chatta. 
dollars,  of  which  twenty-five  thousand  dollars  mssy^  in  tkQ^^^Sg^^SSS:.^ 
discretion  of  the  Secretary  of  War,  be  used  in  continuing 
the  work  at  Livingston  Point,  Kentucky,  and  ten  thousand 
dollars  in  improving  the  river  between  Hobbs  Island  and  * 
Guntersville,  and  one  hundred  thootend  dollars  below 
Biver  ton,  of  which  last  sum  ninety-thousand  doUars,  or  so 
much  thereof  as  may  be  necessary,  shall  Jl>e  used  in  the 
removal  of  snags  and  other  obstructions  to  navigation 
between  Biverton  and  the  mouth  of  said  Tennessee  Biver. 
and  the  remainder  of  said  sum  of  one  hundred  thousand 
dollai^s,  or  so  much  thereof  as  may  benecessary,  shall  be  used 
in  making  a  survey  of  said  Tennessee  Biver  below  Biverton 
and  submitting  plans  for  its  improvement. 

Improving  Tennessee  Biver  stboveChattuioogai  T^uies-  ^^''^xSlf^ 
see,  fifty  thousand  dollars,  to  be  expended  in  aooordttnoe'^'*^ 
with  the  project  submitted  by  Lieutenant-Golonel  Henry  H. 
Bobert,  on  February  twenty-third,  eighteen  hundred  and 
ninety-three,  and  printed  in  House  Executive  Document 
numbered  two  hundred  and  fifty-two,  second  session  of 
Fifty-second  Congress. 

Improving  Obion  Biver,  Tennessee,  from  its  mouth  to  the  j^JT**^*'' 
town  of  Obion  on  the  Newport  News  and  Mississippi  Val- 
ley Bailroad,  in  Obion  County:  Continuing  improvement, 
seven  thousand  five  hundred  dollars. 

Improving   Kentucky   Biver,   Kentucky:     Continuing jjj^^»*««'^y 
improvement,  one  hundred  and  thirty-five  thousand  dol-    ^^'*^' 
lars,  of  which  ten  thousand  dollars  shall  be  used  in  improv- 
ing Bough  Biver,  Kentucky. 

Improving  the  FaUs  of  the  Ohio  Biver,  Kentucky:  Oon-^^J^^^  **»• 
tinning  improvement,  sixty  thousand  dollars.  Ter^^y. 

Improving  Indiana  Chute,  FaUs  of  the  Ohio  Biver,  Ken- ^J?^^'^""*' 
tacky:  Continuing  improvement,  twenty  thousand  dollars. 

Improving  Bough  Biver,  Kentucky:  Continuing  improve- ^^^^'^  ^^^* 
raent,  twelve  tliousand  five  hundred  dollars. 

Improving  Levisa  Fork,  Big  Sandy  Biver,  Kentucky  :iuvirfKy.*" 
For  maintenance,  two  thousand  five  hundred  dollars.  LeTi»Foik. 

Improving  Tug  Fork,  Big  Sandy  Biver,  Kentucky:  For    TngPfli*. 
maintenance,  two  thousand  five  hundred  dollars. 
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IrniiTOTiiig  Fnx  iiivpr,  Wiseoiuiia :  Otti tinning  improv*-  I 
aumt,  ihirt)'  ReTL'n  thousand  flvo  bunilrcilil»ll»rH,or\vltifili 
tvr-Dtj  Ave  liundreil  (ItillarH,  t»-  sit  unu-h  Ibereof  as  iiuiy  Ih* 
ueee^uuiiy,  may  be  iisol  for  work  iii  tim  liarlKii-  of  FoihI 
du  Lnc,  WiscfMisio,  aiid  »|»pn)a<^li«4  tllC^«>^o;  of  wliicli  »aiti 
mm.  two  (bou»aail  fivcliuttdrvddulliu^orsuinucli  Uipreof 
na  itmll  bu  iietAMiunr.  8)iall  be  u»ctl  in  tli«  removal  of  tlio 
bur  timt  vsistitat  Ibe  iuU.t««clioi»  of  Fox  Hirer  with  llig 
haUo  KaltOftdi-smortK,  and  five  tlioasatid  dullaris  or  &o  luwJi 
tbvfi'uf  as  may  be  tiuvi-i»(ary,  may  tw  used  in  erecting, 
o|>«rntiii(!,  nu(l  maintuining  oii  the  MeimHbit  <lnni  fda^ 
boiirds  to  be  8o  adjusted  aa  to  rnise  ttaid  d»m  one  fnot  in 
height:  Provitlett,  kotcevert  That  said  dam  ahaJi  not  Fw 
raised  it',  in  tbejudgmentof  the  engineers  or  the  Benretory 
of  War,  there  is  any^asibility  of  anydAniageTrhat«ouver 
iKiinjc  inflicted  upon  aiiy  private  property  by  flowagC  of 
water  or  otherwise. 
Bit»i"wi»'ulM'i  liiiprovin;;  Saint  Croix  Kiyer,  Wisconsin  and  Mtiiiii>«tuln: 
iuua'.  O-ontinning  improvement,  four  thousand  dollars. 

ii<inuiuiu»i.     Ini|iroviug  Menouiiiiee  Biver,  Mieblgan  niid  Wisewosin: 
Wii.',""        '      Coiitiiuiiiig  iuipiovemeiit,  sis  thousand  ilollur*. 
aH^l'-iinUiobt-     Ii'H""viiitf'    Sturgeon   Bay   and  Tjiiko    Michigan    Slitp 
iniat'tiinL.         Oanai;  Oon tinning  improvenietit,  twenty  tltotuuiuddiilbini 
11"!  Ri"'r  "f     liiipioving  Ited  River  of  the  Norlh,  MinniMotn:  ITontni- 
'"" '"''  '     ""  iiing  ini  pro  vein  en  I,  iinc-cn  tliousaud  dtitlor*, 
tad'aiittu'"'"      I''il*'^^i''g  Wabash   Kiver,  Indiana  and   llbnoiH,  above 
Vineotiuex ;  Continiiiug  impmvemeu  t,  Dvo  tbuaiuiod  duUara. 
Improvins  Wabasb  Ki%-er,  Indiana  and  Ulinoia,  bdo« 
Viurennea:  Continning  improveuieiit.  fKleuutliousandilol- 
*  lttl-8. 

vnatif  iii'TT.     luiproving  While  Kiver,  Iiidiaiin:  ruutiuuinp  iuipruW' 
''*''  nient,ine)nuiug  n  resiin'ey  or  said  rivei-,  Ave  (lioiuuknd  dul- 

lars. 
iwT^irSriii'''"      ln>nn*viiip  (.'nlnmet  IIi\-er,  Indiana  nnd  llllnnjii:  Coutii- 
xdnji  imprurement,  forty-five  thoc'and  dolluns  of  which 
thirty  flvo  tlioH:«und  dollars  is  to  be  used  below  the  foriu 
of  llie  livi  r  .iti.l  i.mi  llii'ii^autl  tlolUre  above  the  fociuto 

Ol..       •■:       ■■  ■  /-Hd. 

tttiMM  Ri— •      I  Illinois:  lantiuaing  imiwore- 

'^      V  ..^'l.'-  md  MiflsisKippi  Canal: 

1\'  .    1 .  -  1  aivd  nitKty  tbaiLs*ud 
ib>i; 

iEV  ¥"!*_■.     ^  .    I  he  3tai«  of  Imw»  u 

JiXI.i5Sr*l«-  .-  wild  lieiowoofWa 

pi-'.  ■  ;  U*aL:M,  f^Lall  iM't  )>e  deM«d  u  nav 
highway,  tMt  ^BM*  ABd  brtdgvA  ntay 
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Improving  Ohio  Eiver,  Ohio:   Coiitinaing  improvemeut,    o]iio]Ur«r. 
two  hundred  and  fifty  thoasand  dollars^  of  which  twelve 
thousand  dollars  shall  be  used  in  continning  the  work  at 
Sliawneetown;  twenty-five  thousand  dollars,  or  so  much    shawueetowiu 
thereof  as  may  bo  necessary,  in  preventing  the  cut-off 
threatened  at  the  peninsula  near  Evansvule,  Indiana;. ^▼"^■'•▼i^U 
eighteen  thousand  seven  hundred  and  fifty  dollars,  or  so*  "^  * 
much  thereof  as  may  be  necessary,  in  constructing  an 
additional  ice  pier  at  Middleport,  Ohio^  pursuant  to  theQ^^«**«P«'*» 
plans  of  the  Chief  of  Engineers,  and  m  enlarging  and 
improving  the  ice  pier  at  Pomeroy,  Ohio,  and  in  construct- 
ing an  ice  pier  at  or  near  Syracuse,  Ohio,  or  at  or  near   ioepi«n. 
Hartford,    West    Virginia,    upon   the   plans    heretofore 
adopted  for  such  piers  in  the  Ohio  Biver.    The  precise 
points  for  the  construction  of  said  piers  at  said  localities 
shall  be  fixed  by  the  Secretary  of  War  so  as  to  best  accom- 
modate the  commerce  of  those  sections  of  said  rivet*. 

Improving  Ohio  Kiver  by  the  construction  of  a  movable   ouo  Biver, 
dam  at  or  below  the  mouth  of  Beaver  Biver,  Pennsylva-    *"^^^  ^•^ 
nia :  (.^ntinuing  improvement,  seventy-five  thousand  dol- 
lars. 

Improving  Saginaw  Biver,  Michigan:   Ooutiuuing  im-   sacinawRiw, 
provement,  forty  thousand  dollars,  of  which  sixteen  thou- 
sand  dollars,  or  such  less  sum  as  may  be  necessary,  shall 
be  expended  on  the  river  above  Bay  City. 

Improving  Saint  Clair  Flats  Ship  Canal,  Michigan:  AU^^t   ouir 
work  pertaining  to  this  canal  is  hereby  declared  to  be  em-  mch.         •  • 
braced  within  the  project  adopted  by  the  Act  approved  ,^2?'****'   ^ 
July  thirteenth,  eighteen  hundred  and  ninety-two,  and  the   yolst.^uml 
Secretary  of  War  is  directed  to  perform  the  same  in 
accordance  therewith. 

Improving  Black  Kiver,  at  Port  Huron,  Michigan:  Con-    w^k    «*r«r. 
tinning  improvement  up  to  Washington  av^nae,  four  thou- 
sand dollars. 

Im})roving  mouth  of  Black  Biver,  Michigan :  Continuing 
improvement,  four  thousand  dollars. 

Improving  Clinton  Biver, Michigan:  Continuing  improve- ^^tom  bitw, 
ment,  five  thousand  dollars.  ^^' 

Improving  Bouge  Biver,  Michigan :  Continuing  improve-  J^^  ^''^^ 
ment,  live  thousand  dollars. 

Improving  Detroit  Biver,  Michigan,  by  removal  of  shoals   gBtroit  BiTir, 
from  the  city  of  Detroit  to  Lake  Erie :  Continuing  improve-  ^^" 
ment,  thirty  thousand  dollars. 

Improving    Alpena    Harbor,    Michigan:     Continuing   AingMi^ite^ 
improvement,  four  thousand  dollars.  .  * 

Improving  the  water  communioiition  across  Keweenaw ^»ter way. 
Point,  Lake    Superior,  from    Keweenaw   Bay  to    LaketoLtSuSope^ 
Superior,  in  the  State  of  Michigan,  in  accordance  with  the 
existing  project,  one  hundred  and  thirty  thousand  dollars. 

Improving  Saint  Joseph  Biver,  Michigan:  Continuing    8iktotJ«»p>> 
improvement,  tivc  hundred  dollars.  ^^* 

Iniproving  Chippewa  Biver,  including  Yellow  Banks,  jy^Jj^^J**^* 
Wisconsin:  Continuing  improvement,  including  a  survey    ^  ' 
of  the  river  for  two  miles  south  of  the  Dells  Dam,  ten 
thousand  dollars. 
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1  .  \  u:  •!.  Improving  Fox  River,  AViscoiisin:  Continuing  improve- 
iiient,  tliiity-sevou  thousand  live  liundred  dollars,  of  which 
twenty-live  hundred  dollars,  or  so  much  thereof  as  may  be 
necessary,  may  be  used  for  work  in  the  harbor  of  Fond 
(lu  I.ae,  NViseonsin,  and  ai>])roaches  thereto;  of  which  said 
sum,  two  thousand  live  hundred  dollars,  or  so  much  thereof 
as  shall  be  necessary,  shall  be  used  in  the  removal  of  the 
bar  that  exists  at  the  intersection  of  Fox  liiver  witli  VA^ 
Lake  lluttesdesniorts,  and  live  thousand  dollars,  or  so  much 
thereof  iis  may  be  necessary,  may  be  used  in  erecting, 
()])er;itinju,  and  maintaining  on  the  Menasha  <lani  slash 
boards  to  be  so  adjusted  as  to  raise  said  dam  one  foot  in 
{' C"..  1  .  hei;4ht:  Prorhkd^  howerct\  That  said  dam  shall  not  l)e 
vumiil:  « am.    j..^j^^,^|  j|'^  j^^  ^|j^  judguieut of  the  engineers  or  the  Secretary 

of  War,  there  is  any  possibility  of  any  damage  whatsoever 
l)eing  inllictcd  ux)on  any  private  property  by  Howage  of 
water  or  otherwise. 
rrv''''wi  '  nia      ^  inpi'ovin«4:  Saint  Croix  liiver,  Wisconsin  and  Minnesota : 
MiU'n.     '^   '"'  Continuing-  imi)rovement,  four  thousand  dollars. 

^''  •"  "lin.  .      Innu'ovin;;"  Menominee  liiver,  Michigan  and  Wisccmsin: 

\\ ...  (  ontinumg  nni)rovement,  six  thousand  dollars. 

iiM  iVkr  MilV^      lm])rovin;4-    Sturgeon    Bay   and   Lake    Michigan    Ship 

il!."n  ( an'!-!     '  '   ( 'auu! :  Continuing  improvement,  twenty  thousand  dollars. 

kmi  Kiv.r  oi      liinnoving  licd  Hi ver  of  the  North,  Minnesota:  ContiD- 

lln' Nt'i  ill.  M  inn.  •  1      ../».  11  1     1     11 

uiiig  improvement,  lifteen  thousand  dollars. 
\v:,h.,^i,  Kn.i,      Improving  Wabash  Kiver,  Indiana  and  Illinois,  above 

1  lltl    'II'*     ill 

Vinceiines :  Continuingimprovenient,  live  thousand  dollars. 
Improving  Wabash  Uiver,  Indiana  and  Illinois,  below 
\'incennes :  ( 'ontinuing  improvement,  fifteen  thousand  dol- 
lars. 
viiit.    Kixr:.      lm]noviiig  White  Kiver,  Indiana:  Continuing  iniprove- 
^"''  ment,  including  a  resurvey  of  said  river,  live  tlumsand  dol- 

lars. 

inVi"'^m''i  ir '*'  Inii)r<)viiig  Calumet  Hiver,  Indiana  and  Illinois:  Contin- 
uing improvement,  fiuty-five  thousand  dollars,  of  which 
tliirty-livi*  thousand  dollars  is  to  bo  used  below  the  forks 
of  the  liver  an<l  ten  thousand  dollars  above  the  forks  ti> 
oiu'-half  mile  (sist  of  Ilamm(md. 
iiiin.is  lii..;  Improving  Illinois  Iwiver,  Illinois:  Continuing  improve- 
ment, thirty-live  thousand  dollars. 

.\ii!!.u!.n  i  aiu.'i"      For  con^tructiou  of  thc  llliuois  and  Mississippi  Canal: 

Continuing  construction,  one  hundred  and  ninety  thousand 
dollars. 

Cm*  ^.'r  V.-.i      '"^'^  ninch  of  the  Iowa   Kiver  within  the  State  of  Iowa  as 
i.uin.l- i_.'. ,;.'!'    lies  between  llic  town  of  Toolsboro  and  the  town  of  Wa- 

]n'llo,  in  the  county  of  Louisa,  shall  not  be  deemed  a  nav 

i;4al)le  river  or  jniblic  highway,  but  dams  and  bridges  may 

be  coijstructcMl  across  it. 

Mi'i    i-^!is' uM      I'oi' examination  and  surv(^y  for  the  location  of  a  canal 

i.r.  '     «'oni:('ctiiig  Lake  »Sui)evioi'  and  the  Mississippi  liiver,  ten 

toTv.:.'i!,V;  * ''"^^'''^i^Jind  dollars:  and  the  engineers  making  said  exam:- 

nation  ami    sarvey  shall  rep«)rt  the  most  feasible  i\)ute  for 

siich  canal,  either  by  way  of  the  Saint  Croix,  Hum,  or 

/.'  ^^;i  u.  i:.  n  ^  1'1><'^    rvli.-sissi])])!  rivcrsi   l^roritlvfi,  That  nothing  herein 

I.-;  i.ir.d:::..       sliallln'  <'oi^:hiied  tocomnutthe  (iovernment  to  proceed 

with  the  const ructnni  of  said  imi)rovement. 
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For  cave  and  maiiitenauee  of  reservoirs  at  tke  head- jy^J^*«^««*ppi 
waters  of  tbo  Mississippi  Bivery  fifty >oiie  thousand  dollars. 
and  so  nmeh  thereof  as  shall  be  required -shall  be  expended 
in  completing  connections  with  the  reservoir  dams;  in  com-    HeMrroira  at 
l>leting  Sandy  Lake  dam ;  and  any  balance  may  be  used  for  '»«»d'^«*«»' 
the  construction  of  a  reservoir  and  dam  at  Gull  Lake,  Min- 
nesota:  Provided  J  That  the  United  States  shall  not  bo   Provuo. 
subject  to  any  cost  or  expense  for  lands,  mills,  or  other  ,^^«^«*  '•' 
property  necessarily  taken  or  injured  for  the  last-named 
reservoir  and  danu    The  provisions  of  section  four  of  an 
act  entitled  ^^Au  Act  making  appropriations  for  t^e  con-    Hainteniuice. 
struction,  repair,  and  preservation  of  certain  puMic  works    Voi.23,p.i47. 
on  rivers  and  harbors,  and  for  other  purposes,"  approved 
July  tifth,  eighteen  hundred  and  eighty-four,  aro  hereby 
made  applicable  to  said  reservoirs  so  far  as  concerns  their 
care,  preservation,  and  maintenance.     For  dredging  the 
channel  at  Quincy  Bay,  at  Quincy,  llUncHS,  the  Secretary  of  Qnincy.  m. 
War  is  hereby  authorized  to  set  apart,  out  of  any  appro- 
priations heretofore  made,  or  which  may  be  made,  by  this 
Congress  for  contiuuingthe  improvement  of  the  Mississippi 
lliver,  from  the  mouth  of  the  Missouri  Biver  to  Minneapolis. 
the  sum  of  H fteeu  thousand  dollars,  if,  in  his  diseretiou,  said 
sum  shall  be  necessary  for  that  purpose.    And  out  of  said 
appropriation  he  shall  cause  a  survey  to  be  made  on  the   ^'"^^^  iJ^ET** 
west  siae  of  the  Mississippi  Biver,  commencing  at  Oie  mouth  ^"*  oynro^km, 
of  Flint  Creek,  in  I)es  Moines  County.  State  of  Iowa,  and 
running  along  the  west  bank  of  the  river  to  the  mouth  of 
the  Iowa  Biver,  and  along  the  east  bank  of  the  Missis- 
sippi lliver  from  the  city  of  Warsaw  to  the  city  of  Quincy, 
with  a  view  to  improving  the  navigation  by  preventing  the  * 
water  from  overflowing  the  natimJ  and  artificial  banks 
along  those  parts  of  the  river  and  deepening  the  channel. 

Improving  the  Mississippi  Biver  between  ttie  Chicago,  p^f^'J  utw^ 
Saint  Paul,  Minneapolis  and  Omaha  Bailroad  brid^  atftpoiifl.ifinii. 
Saint  Paul  to  the  Washington  Avenue  bridge  at  Mmne- 
apolis,  fifty-one  thousand  dollars,  which  togetiier  with  the 
unexpended  balance  standing  to  the  credit  of  this  improye- 
ment  shiill  be  expended  under  the  project  or  plan  to  extend 
navigation  from  Saint  Paul  to  t^e  flour  mills  at  Minne- 
apolis, estimated  for  by  Miyor  A.  MeKeniie  as  appears  by 
his  report  made  to  General  Thomas  L.  Casey.  Chief  oi 
Engineers,  United  States  Army,  under  CMe  of  Slarch  firsts 
f^ighteen  hundred  and  ninety- four,  by  the  constmetion  of 
lock  and  dam  numbered  two  in  the  same  prq|ect.  ^^^  nndet 

For  work  in  accordance  with  the  plans  and  speeiftcationsKUsissippt 
of  the  3Iississippi  Biver  Commission:  2on.*'  Commu. 

At  the  harbor  of  Greenville,  Missis^ppi:  Continuing  oroonriiu 
ini])rovement,  eighty  thousand  dollars.  ^***' 

At  the  harbor  of  New  Madrid,  Missouri:  Continuing ^•'^  ^*^''*' 
improvement,  twenty  thousand  dollars.  "" 

At  the  harbor  of  New  Orleans,  Louisiana:  Continuing  n«w  orii^ant. 
inii)iovcment,  one  hundred  and  ten  thousand  dollars. 

At  the  harbor  of  Natchez  and  Vidalia,  Mississippi  ^^^  ySjff^^ii"^ 
Louisiana :  Continuing  improvement,  eighty  thousand  dol-  and  La.'  '*' 
has. 
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^  M  (111  p  ii  is.      \^  tii(3    harbor  of   Mein])lns,   Teunessee:    Coutinuinp: 

iini)rovement,  lifty  tlioiisaud  dollars,  of  which  ten  thousand 

dolhirs  may  be  used  in  dredging  at  the  mouth  of  Wolf 

Iiivor,  in  the  discretion  of  the  Secretary  of  War. 

I'm^x'K 'iMir^ii     ^^^^^  ^Mississippi   Eivcr  (■oinniission   shall  cause   to  be 

baiamr.'* '"  *  cxpeudcd  ou  the  harbor  at  Hickman,  Kentucky,  the  unex- 
pended bahmce,  of  any  appropriation  heretofore  made  for 
iniprovinjn"  the  harbor  at  that  point. 

•n.d'illa'i'iVer^'     At  th(i  licad  of  the  Atchafahiya  and  the  mouth  of  J{ed 

La.    '  Iviver,  Louisiana,  for  the  rectification  thereof:  Continuing 

improvement,  seventy  thousand  dollars,  of  which  two 
thousand  five  hundred  dollars  jnay  be  used  in  imi)roving 
Hayou  Des  daises,  in  the  parish  of  Avoyelles,  and  the 
said  Commission  is  directed  to  report  to  Congress  in  their 
next  regular  report  their  views  on  the  advisability  of  effect- 
ing a  separation  between  the  ]Mississij>piand  lied  rivers  at 
the  present  Junction  thereof  and  maintaining  navigation 
between  the  same  through  Bayou  Plaquemine  or  by  means 
of  a  (tana). 
s.int    riaii.i.      Improving  Saint  P'ram-ois  Kiver,  in  Missouri,  live  thou- 

Jii\«  r,   >Mn.  1111 

sand  dollars. 
lA '^  m!1"'"^'      Improving    (rasconade     lUver,    Missouri:     Continuing 
rK;',v  '*ui\iM.  improvement,  five  thousand  dollars;  and  improving  Osage 
•'^'"  liiver,  Missouri:  (-ontinuing  improvement,  forty-six  thou- 

•   sand  dollars,  to  be  (*xi)ended   by  the  Missouri  Kiver  Com- 
mission. 
Mi-^();jiiiiivrr      ^Missouri  Iviver,  from  its  mouth  to  the  lower  limits  of 
i)i  tribuiion.    Sioux   (  ity,    lowa:    ihe    ^Missouri   lliver  Commission  is 
authorized  and  directed  to  expend  from  the  appropriations 
fur  the  improvement  of  said  river  seventy- live  thousand 
dollars  in  tiie  rectification  of  the  river  at  Omaha,  Nebraska; 
thirty- liv<*.  thousand   dollars   at   Atchison,    Kansas;    and 
(iCty  thousand  dollars  at  Saint  rfoseph  and  other  localities 
on  the  river  in  the  State  of  Missouri  where  the  Commis- 
sion may  deem  su<-h  improvement  nec<*ssary. 
rpi.c!    Mis       Improving  Cppcr  IMissouri  IJiver  between  Stubbs' Ferry, 
t\\cin     stubb.  in   Montana,  and  the  lower  limits  of  Sioux  City,  Iowa: 
amV  si.aix^V'ltv  ^^"^  huudred  ami  ion  thousand  dollars,  of  which  ten  thou- 
I•».^^;|  '   sand  dollars  may  be  expended  in  the  protection  and  com- 

in^n  ..II. on.    p](.|  j,„^  ^,^-  ||j^  works  at  Sioux  City;  forty  thousand  dollars 

are  to  be  expended  in  the  rectification  of  the  river  at  Pierre 
and  Fort  Pierre;  forty  thousand  dollars,  in  the  discretion 
of  the  Secretary  of  War,  may  be  us(mI  for  the  protection 
of  IJismaick  Harbor  and  the  rectification  of  the  river  bv 
works  to  i)revent  the  river  from  eroding  tiic  banks  and  cut- 
ting a  new  channel  at  or  near  that  i)oint;  twenty  thousand 
dollai's  shall  l)e  expended  between  the  Crreat  Falls  of  said 
river,  in  ^Montana,  and  Stubbs'  Ferry,  in  ^Lontana. 
and V.ath.'!  i':V'  luiproviug  Sacraiuento  and  Feather  Rivers,  (^ihfornia: 
«r>  cii.  Continuing  improvements,  including  treatment  of  the  Yuba 

IJivcr,  nrar  and  abj>ve  Marj'sville,  and  of  the  Hear  River, 
(•m»  hundred  and  tifte(Mi  thousand  dollars;  of  which  ten 
thousand  dollars,  <u*  so  much  thereof  as  may  be  necessary, 
shall  be  cxpiuided  in  snagging  and  other  work  between 
Tehama  and  Redding,  on  the  Sai'ramento  River;  and,  in 
the  discretion  of  tin*  Secretary  of  War,  ten  thousand  del- 
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lars,  or  so  imicli  thereof  as  ihay  be  necessary,  shall  be 
expended  in  making  a  cut-off  to  avoid  Shanghai  bend  on 
Feather  Hi  ver :  Froruledj  Tliat  no  money  shall  be  expended    Proviav. 
in  making  said  cut-off  until  the  right  of  way  therefor  shall    Right  of  way. 
have  been  conveyed  to  the  United  States  free  of  expense. 

Improving    San    Joaquin    Iliver,   California,   including jj?j;^°^'^j>*<i"^° 
making  cut  off  at  Twenty-one  Mile  Slough;  and  if,  in  the 
discretion  oi  the  Secretary  of  War,  it  is  deemed  beneficial 
to  navigation  by  ))reventing  deposit  of  sediment  in  Stock- 
ton Channel,  or  otherwise,  the  making  of  a  double  cut-off   Cutoff. etc. 
beginning  at  Mormon  Slough  immediately  above  its  juuc- 
tion  with  Stockton  Channel,  thence  across  the  same,  enter- 
ing the  San  Joaquin  Kiver  immediately  below  junction 
therewith  of  Stockton  Channel:  Continuing  improvement, 
fifty  thousand  dollars,  of  which  ten  thousand  dollars,  or  so 
much  thereof  as  may  be  necessary,  shall  be  expended  in 
snagging  and  other  work  in  aid  of  navigation  on  the  San 
Joaciuin  Eiver,  above  the  city  of  Stockton  and  in  the  Tuo- 
lumne liiver  and  other  tributaries  of  the  former:  Provided^    provUo. 
That  no  money  shall  bo  expended  in  making  said  double 
cut  off  until  the  right  of  way  therefor  shall  have  been  con-    R»gi»t  of  way. 
veyed  to  the  United  States  free  of  charge. 

im))roving    Petaluma    Creek,    California:     Continuing ^,^^^«^^  ^,^*j"  '"» 
imi)rovement,  fifteen  thousand  dollars.  ^^    ' 

Improving  Mokehimne  Kiver,   California:    Continuing    Mokriumn© 
imi)rovement,  two  thcmsand  fiveliundred  dollars,  including  ^"'"'  ^" 
snaggingasfaras  county  bridge  at  Thornton's,  on  said  river: 
Froridcd,  That  no  part  of  said  sum  shall  be  used  until  the    ProvUo. 
drainage  canal  cut  by  ]U'ivate  parties  near  New  Hope  land-  DndnajitM anai. 
ing  shall  have  been  closed. 

Improving  Napa  Kiver,  California:  Continuing  improve-    Napa  ijjvrr, 
nient,  four  tliousand  dollars,  ^^^ 

Imjuoving  Upi)er  Columbia  River,  including  Snake  liiver    Columbia  Kiv- 
as  far  up  as  Asotin,  Oregon  and  Washington:  Continuing *'''"pJ****' 
improvement,  live  tliousand  dollars. 

lmj)roving  Columbia  River  from  Rock  Island  Rapids  to    f**^M^;p^*!J? 
Foster  Creek  Rapids:   The  Secretary  of  War  may,  in  hiscr^'k.  "**"'' 
discretion, exi>end  the  unexpended  balance,  eight  thousand    snag ^'oat, etc 
two  hundred  and  ten  dollars  and  ninety-two  cents,  of  the 
apj)ropriation  heretofore  made  for  the  improvement  of  the 
Columbia  River  between  the  head  of  Rock  Island  Rapids 
and  the  foot  of  Triest  Rapids,  Washington,  for  the  build- 
ing of  a  snag  boat  for  use  on  the  Columbia  River  between 
Rock  Island  Ra])ids  and  Foster  Creek  Rapids,  and  for  such 
other  work  as  may  be  necessary  for  the  improvement  of 
navigation  of  said  river  within  the  above-named  limits. 

Improving  mouth  of  ( 'olumbia  Itiver,  Oregon,  and  Wash     Month, 
ington:    Completing    improvement,   three    hundred    and 
thirty  eight  thousand  one  hundred  and  eighty  dollars. 

Improving  Columbia  liiver,  Oregon  and  Washington,  at    Boatmiiwayat 

riM  All     ^>  1  1    4^1  ?        *•  J  •  _.  The  Dalles  Rap- 

Three  ]Mile  Kapuls.  and  the  constructioji  and  equi])ment  ids. 

of  a  boat  railway  from  the  fo<»t  of  The  Dalles  Rapids  to  the 
head  of  Celilo  Falls,  said  boat  railway  to  be  ])rovided  at 
each  terminus  with  hydraulic  lifts,  and  other  necessary 
appliances,  ibr  the  purpose  of  raising  and  lowering  the 
boats  on  suitable  cars  to  and  from  its  tracks,  the  whole  to 
K^(;  01 223 
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be  located,  eonstriieted,  and  equipped  for  the  passa^^e  of 
eight  boats  of  six  hundred  tous  eaeh  in  each  direction  in 
twelve  hours,  on  the  south  side  of  tlie  CoUimbia  River, 
Kubstimtially  in  accordance  with  the  location  and  plans 
submitted  by  the  board  of  engineers,  appointed  by  the 
President  in  pursuance  of  the  provision  of  the  Act  of 
Vol.  27,  i».  109.  Con<4ress  api)r()ved  July  thirteenth,  eighteen  hundred  and 
ninety-two,  and  entitled  '-An  Act  making  appropriations 
for  the  construction,  repair,  and  preservation  of  certain 
jiublic  works  on  rivers  and  harbors,  and  for  other  i)ur- 
j)oses,"  with  their  report,  which  is  contained  in  Senate 
Executive  Document  Numbered   Seven,  Fifty-third  Con- 

Kr.'iit 'oi  wav  ^'■^'•^''^^  ^JJ'^^  session,  one  hundred  thousand  dollars:  Pro- 
(t<\  to  i.c  m'  vidrd,  Tliat  the  Secretary  of  War  is  hereby  authorized 
*  ""'^  and  directed  to  j>roceed  to  acquire  without  unnecessary 

delay  by  i)iuchase  or  condemnation,  in  the  manner  and 
according'  to  the  conditions  now  prescrib(»d  by  law,  the 
necessary  ri;;ht  of  way  for  said  boat  railway  and  the  right 
to  the  use  of  himls  recjuired  for  terminal  and  other  facili- 
ties for  saitl  boat  railway,  and  to  exi>end  so  much  of  the 
amount   hcMcbv    approi)riated   as   may   be  necessary  for 
that  ])Ui'])ose. 
ii.ViM'iTo  ^VJd      linpi'ovini>-  I.ower  \^'illamette  River  in  front  of  and  below 
( Miiniii)i:iTiv.i..  Port  hind,  Oregon,  and  Columbia  Kiver  below  the  Willam- 
<)r.u.aiHiw;.sh.^,j^^^     Ihver    m    Oregcm    and    Washington:     Continuing 

im])roveincnt,  fifty  thousan<l  dollars. 
lii^ri ^\'n'.' y' ' *      lni])roving  Willamette  Kiver  above  P(U-tland,  Oregon : 

Continuing  improvement,  twenty-three  thousand  <lollars, 
of  which  fight  thousand  dollars,  or  so   much  thereof  as 
nmv  be  necessarv,  shall   be  used  at  Corvallis,  and  two 
tliousanddollars  mav,  in  the  discretion  of  the  Secretarv  of 
A\  ;n\  be  used  in  the  removal  of  obstructions  in  Yam  Hill 
JJivcr  up  lo  ."MciMinnville. 
r.wnnii.^   luv-      liiipi  o\  ing  ( 'oquille  ]ii  ver,  Oregon :  Continuing  improve- 
ment, twenty  thousand  dollars. 
,j,'j,/;,'"i[ivi',!       Improving  rpi)er  Coiiuille  IJiver,  between  Cociuille  City 
^'"-  and  .Myrtle  Point,  Oregon:    Continuing  improvement,  live 

thon.Njnid  dollars. 
o,^,!..  ''" '''"'       improving   the   mouth   of  Siuslaw   River:    Continuing 

improvenKMit,  twenty-iive  thousand  dollars. 
uimuufnfvov.'*'      For  ganging  waters  of  the  Columbia  JMver,  measuring 

tidal  and  liver  v<>himes,  one  thousand  dollars, 
i:i\or!'i.ii.iio.''^'      Improving  Cpj^'r  Snake  lliver,  Idaho,  between  Seven 

Devils  mining  district  and  Huntington  bridge,  twenty-tive 
ihonsand  dollars. 
wi>;h  ''^''  "       imj)roving  Cowlitz  Kiver,  AVashington:  Continuing  iin- 

l>rovcment,  tliK^e  thousand  dollars. 
rir!'.'\\ -..ir.'"' '^'  Improving  Paget  Snund  and  its  tributary  waters,  Wash- 
ington: Continuing  imj>rovement,  fcmrteen  thousanil  dol- 
lars, which,  together  with  the  unexpended  balance, nuiy,  in 
the  disrrrtion  of  the  Secretary  of  War, or  so  much  thereof 
as  shall  be  ne<'essary,  be  used  lor  rcjpairs  to  snag  l>oat. 
siiiu- ii.  w^iVi,?^'      Imi)ro\ing  S\\inomisli  Sh)ugh,  Washington:  Contiuumg 

improvement  in  arcordance  with  existing  plan,  twenty-tive 
thousand  dollars. 
w^Ls'ill"'''^^'"*''      laipioving  Wilhii)a  Kiver  and  Harbor,  Washington:  Fur 
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completion,  tliirtooii  thonsaiul  three  hundred  and  fifty  dol- 
lars: Pro r ided^  Th'dt  in  the  discretion  of  the  Secretary  of    Proviso. 
War  two  thousand   live  hundred  dollars  of  the  amount  etJlfctrous"^  "***' 
hereby  api)roi)riated  for  said  river  and  harbor  maybe  used 
in  removing  obstructions  in  North  Kiver. 

For  dredging  Salmon  Bay,  and  the  improvement  of  the    waterway, 
waterway  connecting  the  waters  of  Puget  Sound,  at  Salmon  ^kesVniou^and 
Bay,  with  lakes  Union  and  Washington  by  enlarging  the  ^'**®^*°s^" 
said  waterway  into  a  ship  canal,  with  the  necessary  locks 
and  ap])]ian(es  in  connection  therewith,  twenty-five  thou- 
sand dollars:  Provided,  That  no  part  of  said  amount  shall    Kighutrwayto 
be  expended  on  the  improvement  of  the  waterway  connect-  beBecured  free, 
ing  the  waters  of  l*uget  Sound  with  lakes  Union  and  Wash- 
ington until  the  entire  right  of  way  and  a  release  from  all 
liability  to  adjacent  property  owners  have  been  secured  to 
tlie  Ignited  States  free  of  cost  and  to  the  satisfaction  of  the 
Secretary  of  War. 

Uor  dredging  Kverett  Harbor,  including  mouth  of  Snoho-    Everett, wash, 
mish  Biver,  and  Snohomish  River  frcmi  mouth  to  Lowell,  in 
the  State  of  Washington,  the  sum  of  ten  thousand  dollars. 

Sec.  L*.  It  shall  be  unlawful  for  any  person  or  i)ersons  to    ^'<^w    York 
engage  in  fishing  or  dredging  for  shell  fish  in  any  of  the  F[JhiuK, etc.. in 
channels  leading  to  an<l  Irom  the  harl)or  of  New  York,  o^  Jjj.i|^je ^"°"*"^'* 
to  interfere  in  any  way  with  the  safe  navigation  of  those 
channels  by  ocean  steamships  and  ships  of  deep  draft. 

Any  person  or  ))ersons  violating  the  foregoing  provisions  Penalty  for  vio- 
of  this  section  shall  be  deemed  guilty  of  a  misdemeanor,^*^'®""" 
and  on  convictn)n  thereof  shall  be  punished  by  ^ue  or 
im])risonnient,  or  botli,  such  tine  to  be  not  more  than  two 
hundred  and  fifty  dollars  nor  less  than  fifty -dollars,  and 
the  iin]>ris()nnient  to  be  not  more  than  six  months  nor  less 
than  thirty  days,  either  or  both  united,  as  the  judge  before 
whcmi  conviction  is  obtained  shall  decide. 

It  shall  be  the  duty  of  the   United  States  supervisor  of    An-esta. 
the  harl)(>r  to  enforce  this  Act,  and  the  deputy  inspectors  of 
the  said  snpervisor  shall  have  authority  to  arrest  and  take 
into  custody,  with  or  without  jn'ocess,  any  person  or  per- 
sons who  may  commit  any  of  the  acts  or  offenses  prohibited 
by  this  A<t:  Proridrd,  That  no  person  shall  be  arrested    Pronuog. 
without  process  for  any  offense  not  committed  in  the  pres-    ^r*»««»*- 
ence  of  the  su])ervisor  or  his  inspector  or  deputy  inspectors, 
or  either  of  tiuMu :  And  provided  furtheVj  That  whenever 
any  such  arrest  is  made  the  person  or  ])ersons  so  arrested    proo©edinK». 
shall  be  brought  forthwith  before  a  commissioner.  Judge, 
or  court  of  the  United  States  for  examination  of  the  offenses   4 
alleged  against  hiui;  and  such  commissioner,  judge  or  court 
sliall  ]>i()ceeil  m  respect  thereto  as  authorized  by  law^  in  case 
of  crimes  against  the  Cnited  States. 

Sk(\."..  ^J1iat  section  three  of  the  *'Act  to  prevent  obstruct-  ^^^fj;    ^'^^^ 
ive  and  injurious  deposits  within  the  harbor  and  adjacent    Law  "prohihit- 
waters  of  New  Yoi  k  City,  by  dumping  or  otherwise,  and  to  |;;,?ii^'Hiuended*' 
jmnisli  and  juovent  such  offenses," approved  June  twenty-    voi. 25, p. 209. 
ninth,  eighteen    hundred    and    eighty-eight,  shall  be,  and 
hereby  is.  amended  so  as  to  read  as  follows: 

^'Si:(\  3.  That  in  all  (fases  of  re<;eiving  on  board  of  a^Y rtesr^STat^'^^lJia^ 
scows  or  boats  such  forbidden  matter  or  substance  as  herein  or  deposit. 
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(lescril)O(l,  tlic  owner  or  master,  or  person  acting;  in  such 
(^apacity  on  board  of  surli  scows  or  boats,  before  proceeding 
to  take  or  tow  the  same  to  the  phice  of  deposit,  shall  apply 
for  and  obtain  from  tlie  super\isor  of  the  harbor  appointed 
Permits.  hereunder  a  permit  defining'  the  precise  bmits  within  which 
the  discharj^e  (►f  such  scows  or  boats  may  be  made;  and  it 
sliall  not  be  lawful  for  the  owner  or  master,  or  person 
actin*;"  in  such  capacity,  of  any  tu*j:  oi  towboat  to  tow  or 
move  jiny  scow  or  boat  so  loaded  with  such  forbidden  mat- 
ter until  such  ])ermit  shall  have  been  obtained;  and  every 
person  violating  the  foregoiujjf  ])rovisions  of  this  section 
shall  be  deemed  ;ruilty  of  a  misdemeanor,  and  on  conviction 
Ton;iity  <<»r  thereof  sliall  be  ))unished  by  a  fine  of  not  more  than  one 

Tioa  mil.  thousand  nor  less  than  five  hundred  dollars,  and  in  addi- 

tion tliereto  tlie  master  of  any  tug  or  towboat  so  oiiendiug 
shall  have  his  license  revoked,  or  suspended  for  a  term  U} 
be  lixed  by  the  jud^e  before  whom  tried  and  convicted. 
I'onaity  1..1      ^^Aiid  auv  dcviatiou  from  such  dumpin*?  or  discharijinff 

Other  lihices.'' '   phicc  si)e(*ilied  in  such  permit  shall  be  a  mivsdemeanor,  and 

the  owner  and  master,  or  person  acting  in  the  capacity  of 
master,  of  any  sifows  or  boats  dumi)ing  or  discharging  such 
forbiddi'U  matter  in  any  i)lace  other  than  that  specified  in 
such  ])erniit  shall  be  liable  to  punishment  therefor  aa  pro- 
vider! in  section  one  of  the  said  Act  of  June  twenty-ninth, 
IN  rsonH  liable,  eighteen  hundred  and  eighty-eight;  and  the  owner  and 
master,  or  person  acting  in  the  capacity  of  master,  of  any 
tug  or  towboat  towing  such  scows  or  boats  shall  be  liable 
to  (Mjual  punishment  with  the  owMier  and  master,  or  person 
acting  in  the  capacity  of  master,  of  the  scows  or  boats; 
and,  fnrthei>  every  scowman  or  other  emidoyeeon  board  of 
both  scows  and  towboat s  shall  be  deemed  to  have  knowl- 
edge of  the  ])hic(»  of  dumping  specified  in  such  permit,  and 
the  owners  ;ind  masters,  or  persons  acting  in  the  capacity 
of  masters,  shall  be  liable  to  punishment,  as  aforesaid,  for 
any  unhnvful  dum]>ing,  within  the  meaning  of  this  Act  or 
ol*  the  said  Act  of  June  twenty-ninth,  eighteen  Uundred 
and  eighty-eight,  which  may  be  caused  by  the  negligence 
or  ignorance  of  such  scowman  or  other  employee;  and, 
further,  neither  defect  in  machinerv  nor  avoidable  aeci- 
dents  U>  stows  or  towboats,  nor  unfavorable  weather,  nor 
improper  handling  or  moving  ol  scows  or  boats  of  any  kind 
whats()ever,  shall  operate  to  release  the  owners  and  mas- 
ters and  e]ni)loyees  of  scows  and  towboats  from  the  pcn- 
alti<'s  hereinbefore  nientione<l.*' 

niuuTvU'*\!iint       l'^v<My  SCOW  or  boat  engaged  in   the  transportation  of 

e.'i.  '       drcdgings,  e;irth,  sand,  mud,  cellar  dirt,  garbage,  or  other 

oncnsise  material  of  any  descri})tion  shall  have  its  name 
or  number  and  owner  s  name  i)ainted  in  letters  and  uum- 
biM's  at  least  Iburteen  inches  long  on  both  sides  ot  the 
scow  or  boat:  these  nanu's  and  numbers  shall  be  kept  dis- 
tinctly legible  at  all  times,  and  no  scow  or  boat  not  so 
marked  shall  be  used  to  transport  or  dump  any  such 
material. 

oAu!!v!^iurr^     '*'i'<'  supervisor  u\  the  harbor  of  New  York,  dcj^ignated 
Voi  L'-,.  p.  jio  jis  |)r(>vi(h'd  in  section  live  of  the  said  Act  of  June  twenty- 
ninth,  eighteen  hundred   and  eighty-eight,  is  authorized 
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and  directed  to  appoint  inspectors  and  deputy  inspectors, 
and,  for  the  ])urpose  of  enforcing  the  i)ro visions  of  this  Act 
and  of  the  Act  aforesaid,  and  of  detecting  and  bringing  to 
pnnishnient  offenders  against  the  same,  the  said  supervisor 
of  the  harbor  and  the  inspectors  and  deputy  inspectors  so 
appointed  by  liim,  shall  have  power  and  authority: 

First.  To  arrest  and  take  into  custody,  with  or  without    5°***t« 
process,  any  person  or  persons  who  may  commit  any  of      "*** 
the  acts  or  offenses  prohibited  by  this  section  and  by  the 
act  of  ♦June  twenty-ninth,  eighteen  hundred  and  eighty- 
eight,  aforesaid,  or  who  may  violate  any  of  the,  provisions 
of  the  same:  Provided^  That  no  person  shall  ))e  arrested    ProvUot. 
without  i)rocess  for  any  ofteuse  not  committed  in  the  pres-    ^»"o«««8- 
ence  of  the  supervisor  or  his  inspectors  or  deputy  inspect- 
ors, or  either  of  them:  And  provided  further^  That  when-    Custody  of  of- 
ever  any  such  arrest  is  made  the  person  or  persons  so  *^°  ^^' 
arrested  shall  be  brought  forthwith  before  a  commissioner, 
judge,  or  conrt  of  the  United  States  for  examination  of  the 
otienses  alleged  against  him ;  and  such  commissioner,  judge, 
or  court  shall  proceed  in  respect  thereto  as  authorized  by 
law  in  case  of  crimes  against  the  United  States. 

Second.  To  go  on  board  of  any  scow  or  towboatengaged^^^l^**"'®  ®' 
in  unhiwful  dumping  of  prohibited  material,  or  in  moving 
the  same  without  a  permit  as  required  in  this  section  of  this 
Act,  and  to  seize  and  hold  said  boats  until  they  are  dis- 
charged by  action  of  the  commissioner,  judge,  or  court  of 
the  tJnited  States  before  whom  the  offending  persons  are 
brouglit. 

Third.  To  arrest  and  take  into  custody  any  witness  or    Custodyofwit. 
witnesses  to  such  unlawful  dumping  of  prohibited  material,  °®"* 
the  said  witnesses  to  be  released  under  proper  bonds. 

Fourth.  To  go  on  board  of  any  towboat  having  in  tow    Accompanying 
scows  or  boats  loaded  with  such  prohibited  material,  and***^  ®*^ 
acc(>mi)any  the  same  to  the  place  of  dumping,  whenever 
such  action  api)ears  to  be  necessary  to  secure  compliance 
with  the  requirements  of  this  Act  and  of  the  Act  aforesaid. 

Fifth.  To  enter  gas  and  oil  works  and  all  other  manufac-  inapectinggw, 
turing  works  for  the  purpose  of  discovering  the  disposition  *^*'  ^**'"^'- 
made  of  sludge,  acid,  or  other  injurious  material,  whenever 
there  is  good  reason  to  believe  that  such  sludge,  acid,  or 
other  injurious  material  is  allowed  to  run  into  the  tidal 
waters  ot  the  harbor  in  violation  of  section  one  of  the  afore- 
said Act  of  June  twenty-ninth,  eighteen  hundred  and 
eighty-eight. 

I'very  ])erson  who,  directly  or  indirectly,  gives  any  sum  Penalty  for 
of  money  or  other  bribe,  present,  or  reward  or  makes  any  ^"^"**'  ®^' 
otter  of  the  same  to  any  inspector,  deputy  inspector,  or 
other  employee  of  the  ofhce  of  the  supervisor  of  the  harbor 
with  intent  to  iniluence  such  inspector,  deputy  inspector, 
01'  <)ther  enij)h>yee  to  permit  or  overlook  any  violation  of 
the  provisions  of  this  section  or  of  the  said  Act  of  June 
twenty  ninth,  eighteen  hundred  and  eighty-eight,  shall,  on 
conviction  thereof,  be  fined  not  less  than  fivQ  hundred  dol- 
lars nor  more  than  one  thousand  dollars,  and  be  imprisoned 
\\i)X  less  than  six  months  nor  more  than  one  year. 
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K.timiufp.r      Every  permit  issued  in  aecordimee  with  the  provisions 


mils 


of  this  section  of  tliis  A<-t  which  may  not  be  taken  up  by 
an  ins])eetor  or  deputy  ins])ector  shall  be  returned  within 
f()rty-ei<(ht  hours  after  issuance  to  the  oftice  of  the  super- 

iiMiors.mcnt.  visor  of  the  harbor;  su^h  permit  shall  bear  an  indorsement 
by  the  master  of  the  towboat,  or  the  person  aetin^^:  in  sncli 
capacity,  stating  wliether  the  permit  has  been  used,  and 
if  so  the  time  and  ])hice  of  dumpin^*'.     Any  i>erson  viohi- 

ivnaity.  till*;  tlic  pr()visions  of  this  section  sliall  be  liable  to  a  tine 

of  not  more  than  five  hundred  dollars  nor  less  than  one 
hundred  dollars. 

Is.,  of  «aii;.N  SvA\  4,  That  it  shall  be  the  duty  of  the  Secretary  of  War 
?iUra^V>^^i'^^^^  ^*'  ])rescrib(»  such  rules  and  re«4:ulations  for  the  use,  admin- 
ryot  \vnv.         istnitiou,  aud  navi«;:ation  of  any  or  all  canals  and  similar 

works  of  navigation  that  now  are,  or  that  hereafter  may 
1)(^,  owned.  o])eintcd,  or  maintained  by  the  United  States 
as  in  iiis  judgment  tlie  laiblic  necessity  may  require. 

iNKfmmui.s.  Sncli  rules  and  regulations  shall  bo  ])osted,  in  <*onspiea- 
ous  and  a])])ropriate  ))hH*es,  for  the  information  of  the  pub- 
lic: and  every  jxmsoii  and  every  corporation  which  shall 
knowingly  and  willl'ully  violate  such  rules  and  regulations 
sliall  be  deemed  guilty  of  a  misdemeanor  and,  on  convic- 
tion thereol'  in  any  district  court  in  the  United  States 
within  whose  territorial  jurisdiction  such  offense  ma v  have 
been  committed,  shall  l)e  ])unished  by  a  line  not  exeeedinjj 
tiv(»  hundred  dollars,  or  by  imprisonment  (in  the  case  of  a 
natural  ])erson)  not  (vxceeding  six  months,  in  the  discretion 
of  the  court. 

Drawhii.ii:.-..  Si:(\  T).  That  it  shall  be  the  duty  of  all  jjersons  owning, 
UM '  To'"  u'' pnh-  oi»erating,  and  tending  the  drawbridges  now  built,  or  wliich 
I'^i'"'  may  hereafter  be  built  across  the  navigable  rivers  and  other 

wat(Ms  of  tlie  United  States,  to  open,  (U'  cause  to  be  opened, 
the  diaws  of  such  bridges  under  such  rules  and  reguhi- 
tions  as  in  the  opinion  of  the  Secretary  of  War  the  public 
interests  i'e<|nire  to  govein  the  opening  of  drawbri<lges  for 
the  ])assage  of  vessels  and  other  water  crafts,  and  such 
rules  and  regulations,  when  so  made  and  published,  shall 
have  the  force  of  law.  Every  such  ])erson  who  shall  will- 
fully fail  or  lefuse  to  open,  or  cause  to  beoi)ened,  the  draw 
of  any  such  brjilge  for  the  ])assage  of  a  boat  or  boats,  or 
who  shall  unreasonably  dehiy  the  opening  of  said  draw 
atter  reasonahle  signal  shall  have  been  given,  as  provided 
in  surh  regulations,  shall  l)e  deemed  gudty  of  a  misde- 
meanor, and  on  conviction  thereof  shall  be  punished  by  a 

T.;MitN  \uy\\n.  ii,,<.  ()f  not  moi-e  than  two  thousand  dollars  nor  less  than 
'■'^'""^  on«'  llmusiind  dollars,  oi*  by  imprisonment  (m  the  ease  of  ji 

natural  person)  for  not  excetMling  one  year,  or  by  both  such 

/',•.. .;.^.         liiK' and  ini[)i'isoinii<'nt.  in  the  discretion  of  the  court:  Pro- 

^'"" "^'"-''     r'uh'L    Tluit  the  projx'r  at'tn)n   to  entbrce  the  provisums 

of  this  see! ion  may  be  commenced  before  any  eommis- 
sinner,  jfid-r.  or  <'ouit  of  the  l"'nited  States,  and  such  com- 
missioner, judge,  oi"  court  shall  ]»ro(*eed  in  respect  thereto  as 
auilio!  i/ed  by  hiw  in  case  of  crimes  against  the  United 
Sute-:    rnn'iilnl  f'ffrdirr.  That  whenever,  m  the  opinion  of 

-^.-rtMiv  nitli<»  Srrirtjiiy  of  War.  the  jiublic  interests  require  it,  he 
^^  .11   iii..>  in.i  M-  ^^^  ^^_  nialce  lules  junl  rc^gnlations  to  govern  the  opening  of 

<[rawbridges  for  the  passage  of  vessels  and  other  water 
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crafts,  and  such  rules  and  regulations,  when  so  made  and 
published,  shall  have  the  force  of  law,  and  any  violation 
thereof  shall  be  punished  as  hereinbefore  provided. 

Sec.  0.  That  it  shall  not  be  lawful  to  place,  discharge,    i>epo«LtoofTer. 
or  deposit,  by  any  process  or  in  any  manner,  biJlast,  refuse,  snSucrSilterafi^ 
dirt,  aslies,  cinders,  mud,  sand,  dredgings,  sludge,  acid,  or  i»^dm. 
any  other  matter  of  any  kind  other  than  that  flowing  from 
streets,  sewers,  and  passing  therefrom  in  a  liquid  state,  in 
the  waters  of  any  harbor  or  river  of  the  United  States,  for 
the  improvement  of  which  money  has  been  appropriated 
]>y  Congress,  elsewhere  than  within  the  limits  defined  and    I^J,lrt^toJ^ 
permitted  by  the  Secretary  of  War;  neither  shall  it  be  law-  ties,  eto..  t^St 
ful  for  any  person  or  persons  to  move,  destroy,  or  iiynre  in  **^ 
any  manner  whatever  any  sea  wall,  bulkhead,  ^etty,  dike; 
levee,  wharf,  pier,  or  other  work  built  by  the  United  States, 
in  whole  or  in  part,  for  the  preservation  and  improvement 
of  any  of  its  navigable  waters,  or  to  prevent  floods,  or  as 
boundary  marks,  tide  gauges,  surveying  stations,  buoys, 
or  other  established  marks ;  any  and  every  such  act  is  made 
a  misdemeanor,  and  every  person  knowingly  engaged  in  or 
who  shall  knowingly  aid,  abet,  authorize,  or  instigate  a 
violation  of  this  section  shall,  upon  conviction,  be  punish- 
able by  fine  or  imprisonment,  or  both,  such  flne  to  be  not   PwuttiM. 
less  than  two  hundred  and  fifty  dollars  nor  more  than 
twenty-five  hundred  dollars,  and  the  imprisonment  to  be      , 
not  less  than  thirty  days  nor  more  than  one  year,  either  or 
both  united,  as  the  judge  before  whom  conviction  is  obtained 
shall  decide,  one-half  of  said  fine  to  be  paid  to  the  person 
or  persons  giving  information  which  8ha|i  lead  to  convio- 
tion  of  this  misdemeanor. 

Sec.  7.  That  any  and  every  master,  pilot,  and  engineer,  i^*4j*'ij|*; 
or  person  or  persons  acting  in  such  capacity,  respectively,  tag;  woiin,  ^tc, 
on  board  of  any  boat  or  vessel  who  may  ^uftilly  ii^jure  or  JJ^JJJJ  !J?SJ 
destroy  any  work  of  the  United  States  contemplated  in  sec-  pendad. 
tion  six  of  this  Act,  or  who  shall  knowinglyengage  in  towing 
any  sctow,  boat,  or  vessel  loaded  with  any  such  prohibited 
matter  to  any  point  or  place  of  deposit  or  discharge  in  any 
harbor  contemplated  in  section  six  of  this  Act,  ^sewhere 
than  within  the  limits  defined  and  permitted  by*  the  Sec- 
retary of  War,  shall  be  deemed  guilty  of  a  violation  of  this 
Ai't  and  shall,  upon  conviction,  be  punishable  as  herein- 
before provided  for  offenses  in  violation  of  section  six  of 
this  Act,  and  shall  also  have  his  license  revoked  or  sus- 
pended for  a  term  to  be  fixed  by  the  judge  before  whom 
tried  and  convicted. 

Sec.  8.  Any  boat,  vessel,  scow  or  other  craft  used  or^J^i  MJgJ* 
eni])loyed  in  violating  any  of  the  provisions  of  sections  8ixdeiNMii.eto.,iKr»^ 
and  seven  of  this  Act  shall  be  liable  to  the  pecuniary  pen-  wwtioii*. 
alites  ini])osed  'thereby,  and  in  addition  thereto  to  the    * 
amount  of  the  damages  done  by  said  boat,  vessel,  scow,  or 
other  craft,  which  latter  sum  shall  be  placed  to  the  credit 
of  the  appropriation  for  the  improvement  of  the  harbor  in 
which  the  (lama<re  occurred,  and  said  boat,  vessel,  scow, 
or  other  craft  may  be  proceeded  against  summarily  by  way 
of  libel  in  any  district  court  of  the  United  States  having 
jurisdiction  tliereof. 
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iMsi,iat(mcnt     ^ec.  9.  That  wbeiievcr  the  Secretary  of  War  ^ante  to 

of  tide  wilt  orsbv  •       •         x  i.         i       •  i 

i>i«rs,  iti .       '  any  person  or  persons  permission  to  extend  piers,  wharves, 
^Jj:j^"i*^""*^"'*>' bulkheads,  or  other  works,  or  to  make  deposits  iu   any 

tidal  harbor  or  river  of  the  United  States  beyond  any  har- 
bor lines  established  under  authority  of  the  United  States, 
he  shall  cause  to  be  ascertained  the  amount  of  tide  water 
displaced  by  any  such  structure  or  by  any  such  deposits, 
ami  he  shall,  if  he  deem  it  necessary,  require  the  parties  to 
whom  the  permission  is  ^iven  to  make  compensation  for 
such  displacement  either  by  excavating-  in  some  part  of 
the  harbor,  including  tide  water  channels  between  liigh 
and  low  water  mark,  to  such  an  extent  as  to  create  a  basin 
for  as  much  tide  water  as  may  be  displaced  by  such 
structure  or  by  such  deposits,  or  in  any  other  mode  that 
\)rl^\riu  "^'^y   ^^    satisfactory  to   him:    Provided^   That   all   such 

r*^<  g»"g  dredging  or  other  improvement  shall  be  carried  on  under 
tlie  direction  of  the  Secretary  of  War,  and  shall  in  no  wise 
injure  any  existing  channels. 

examiiKUiluH.'^     ^^^^'^  ^^'  '^^*^^  ^^^  Secretary  of  War  is  hereby  directed 

to  cause  preliminary  examinations  to  be  made  at  the  fol 
lowing  localities,  to  wit: 

ArkiinsaB.  ARKANSAS. 

Little  lliver,  from  Fulton  to  White  Cliffs. 

Bayou  ^lacon  above  Floyd. 

PxHieff  Kiver  above  Wallaces  Lauding. 

Cache  River  to  Itiverside,  with  a  view  to  low-water  navi- 
gation. 

Upi)er  White  Kiver,  to  determine  the  i)roper  method  of 
improvement. 

Arizona.  ARIZONA. 

Colorado  lliver  above  Yuma  to  the  highest  point  «)f 
navigation. 

VAnrnvcticnt.  CONNECTICUT. 

Ilarboi'  of  West  Haven,  and  West  River  from  the  steam 
railroad  crossing  to  the  main  channel  of  New  Haven  Har- 
bor. 

lilack  Rock  Harbor. 

Crecnwich  Harbor. 

P>yram  Harbor. 

Call  n  .rn  ia.  ( '  ALTFORNI  A. 

San  Francisco  Flarbor,  obstructions  therein  and  iu  the 
a])])roachos  thereto,  as  follows:  Noonday  Rocks,  Mile 
R(K'ks,  the  Sunken  Rocks  off  Fort  Point,  Anita  Itock,  near 
Fort  Foint;  Arch  Rock,  Shag  Rock,  Rlossom  Rock,  Two 
Mission  Rocks,  Invincible  Rock,  one-half  mile  southerly 
from  The  P>roth(Ts  light-house;  Whiting  Rook,  one-eighth 
olamil(»  north  of  Invincible  Rock,  and  Fifteen  Feet  Rock, 
a  (niartcr  of  a  mile  west  of  said  light-house,  with  a  view 
to  their  removal. 

San  Rafael  Creek  and  INIendocino  Harbor. 
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Georgiana  Riverr 

Sun  Joaquin  River,  above  tbo  mouth  of  Stanislaus! 
itiver,  with  a  view  to  iiTiiHovcincnt,  inchiding  closiirp  of 
sloughs  to  a  height  sntlit-ient  to  mikiutaiD  current  in  nuiiii 
channel  during  lowwiiler  period. 

Feather  River,  above  ^Marysville. 

American  River,  with  a  view  to  prevention  of  sand 
flowing  into  the  Sacrivniento  River,  near  tlie  eity  of  Sarra- 
men  to. 

Harbor  of  El  Moro. 

Napa  River,  between  North  and  South  V'allejo,  with  a 
view  of  improvement  and  confinement  of  current  to  keep 
chaunel open. 

Steamboat  Channel,  iind  from  junction  thereof  with 
Sacramento  River  to  mouth  of  said  river,  with  a  view  to 
improvement,  eulat'L'Ciiient  of  navigable  channel,  und  to 
increase  capacity  for  flood  discharye. 

Suisun  Creek,  with  a  view  to  improvement  of  cliaunel. 

IlELAWARB. 

Christiana  River  above  Wilmington  to  NewjMivt. 
For  a  canal  from  I'ocomoke  River  to  Indian  River. 
Mouth  of  Broad  Kiln  River. 
MahoD  River. 

MARYLAND, 

Harbor  at  Claiborne,  the  west  tormitius  ot'  (he  llaltim.irc 
and  Eastern  Shore  Jtailroiid. 

Chapel  Point  Harbor,  at  the  Junction  of  the  I'otomae 
and  Port  Tobacco  rivers,  with  a  view  to  the  improvemont 
of  said  harbor  and  its  approat^hes. 

FLORIOA. 

Tampa  Bay,  from  Port  Tampa  to  the  mouth  of  Ihf  bay. 

Crystal  Kiver,  at  its  montb. 

Carabelle  bar  and  harbor. 

Saint  Johns  Bivei.  at  Orange  Mills  Flats,  near  Palatka, 
and  for  the  improve  tiuut  of  the  channel  of  the  Saint  John's 
Kiver  to  Sandford  and  pointe  above  with  a  view  to  obtain- 
ing sufficient  water  fiir  sea  going  vessels. 

Saint  Lncia  Inlet  iitid  River. 

Withlacoochee  River,  from  its  month  to  head  of  navi- 
gation. 

Entrance  to  Biscnyne  Ray. 

Anclote  River. 


Quincy  Ray. 


For  ice  harbor,  including  lotk  and  dam,  at  a  point  about 
three  mdes  from  mouth  of  Licking  River. 
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LouiHiuna. 


LOUISIANA. 


MaHHa<;hii8ettH. 


MaiiH'. 


Bayou  Teclie,  from  Saint  Martinsville  to  Port  Barre. 

Bayou  Bonfuca,  iu  Saint  Tammany  Parish. 

Harbor  at  Baton  Rouge. 

Harbor  at  Bayou  Sara. 

Chefuncte  River  and  Bogue  Falia. 

Tick f aw  River  and  tributaries. 

Bayou  Dugdamona. 

Bayou  Castor. 

Little  River. 

MASSACHUSETTS. 

Manchester  Harbor,  from  mouth  of  the  river  below  the 
Point  of  Rocks,  with  a  view  to  a  channel  one  hundred  feet 
wide  and  live  feet  deep,  and  removal  of  sand  bar  at  mouth 
of  river  and  removal  of  sand  bar  and  rocks  at  the  Point 
of  Rocks. 

Plymouth  Harbor,  with  a  view  to  the  removal  of  the 
obstructions  known  as  *' Splitting  Knife"  and  "Middle 
Ground,"  and  the  north  and  south  sides  of  the  excavated 
channel  in  said  harbor  with  a  view  to  deepening  and  improv- 
ing' the  same. 

Onset  Harbor. 

Bass  lUver. 

Hyannis  Harbor. 

Chatham  New  Harbor. 

Monnt  Hope  Bay  and  harbor  of  Fall  River. 

By  rams  Cove  Harbor. 

MAINE. 

(ilen  Cove  Harbor. 

]*arkers  Head  harbor  and  channel. 

Royals  River,  from  the  village  of  Yarmouth  to  Casco  Bay, 

Harbor  of  Cape  Porpoise. 


Missouri. 


MISSOURI. 


Micliiixan. 


Saint  Francois  River,  from  the  Sunk  Lands  to. Greenville, 

Missouri. 

MlCniOAN. 


Kalamazoo  River,  from  its  mouth  to  the  city  of  Kala- 
mazoo. 

White  Fish  River,  for  a  harbor  at  the  mouth  in  Little 
Badenock  Bay. 

Clinton  River. 

Shiawnssre  RMver,  from  Saginaw  River  to  Bad  River; 
Bnd  l»Mver  to  village  of  Saint  Charles;  Flint  River  to  head 
of  navigation. 

Kawkawlin  River. 

Tittabawassee  Riv^er,  from  Saginaw  to  the  head  of  navi- 
gation. 
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MINNESOTA.  MiimeMto. 

Big  Stone  Lake,  with  a  view  to  oonstmction  of  reser- 
voirs. 

Minnesota  Elver,  with  a  view  to  protecting  the  banks 
opposite  the  borongh  of  Belle  Plain,  so  as  to  prevent  the 
river  from  cutting  through  the  narrow  neck  of  land  at  that 
))oiiit  and  with  a  view  of  protecting  the  banks  at  and  near 
the  city  of  Mankato. 

Ited  Lake  River,  with  the  view  of  improving  Bed  Lake 
Biver  from  Thief  Biver  Falls  to  the  Bed  Lake. 

MISSISSIPPI.  MiMiMiVVt 

Yallabusha  Biver.  ^ 

Noxubee  Biver,  from  Macon  to  month  of  Hashnqntf 
Creek. 

Bogue  Phalia,  especially  at  the  point  known  as  ^'The 
Nariows." 

Bear  Creek,  from  where  it  empties  into  the  Yasoo,  up 
stream. 

Big  SuiiHower  Biver,  with  a  view  to  its  improvement  as 
high  as  Clarksdale  by  locks  aiid  dams. 

The  bar  recently  formed  in  Horn  Lsland  Pass. 


MONTANA. 

Flathead  Biver,  from  Golnmbia  Falls,  in  Montana,  to  its 
mouth  at  Flathead  Lake,  and  from  its  outlet  on  the  sonth 
at  llathead  Lake  to  the  Olarkes  Fork  of  the  Columbia 
Biver. 

Kootenai  Biver,  from  Jennings,  in  Montana,  to  the  inter- 
national boundary,  with  a  view  of  removing  locks  and 
obstructions  in  the  canyon  above  the  town  of  Jennings. 

J^end  d'Oreille  Biver,  from  Flathead  Lake  to  Jocko 
Station,  Montana. 

Tongue  Biver,  with  a  view  of  straightening  its  channel 
along  the  eastern  edge  of  the  Fort  Keogh  military  reser- 
vation. 

NEBRASKA. 

The  Nebraska  side  of  the  Missouri  Biver  opposite  Bionx 
City,  Iowa  from  a  point  in  Nebraska  where  an  extension 
of  the  lower  limits  of  Sioux  City,  Iowa,  would  intersect 
the  Nebraska  side  of  the  river  and  up  the  river  to  a  point 
in  Nebraska  opposite  the  mouth  of  Big  Sioux  Biver. 

NEW   YORK. 

Echo  Bay  and  New  Bochelle  Harbor. 
Channel  connecting  Iroudequoit  Bay  with  Lake  Ontario. 
Port  Chester. 

Woodsbiirg  Channel,  in  Hempstead  Bay. 
Carris  Kiver. 

West  branch  of  Newton  Creek,  from  Metropolitan  Ave- 
nue bridge  to  the  head  of  navigation. 


VetoMka. 


Kflur  Tork. 
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Harbor  of  Waddington. 

Harbor  of  <Treeiii)ort. 

Milton  Harbor  at  Milton  Point. 

Gravesend  Bay. 

Dunkirk. 

Cold  Spring  Harbor. 

Hempstead  Harbor. 

Feekskill. 

lin^!^'^**'  ^*^°"  NORTH   CAROLINA. 

Core  Sound,  from  mouth  of  North  Eiver  to  Beaufort 
Harbor,  and  Cape  Lookout  Harbor  of  Refuge,  with  a  view 
to  improvement  of  navigation. 

Drum  Inlet,  between  Portsmouth  and  Cape  Lookout. 

Tar  River,  from  Washington  to  Greenville,  with  a  view 
to  obtaining  a  depth  of  three  feet. 

South  Creek,  from  mouth  to  head  of  navigation. 

Turners  Cut,  a  branch  of  Pasquotank  River. 

Scuppernong  River. 

New  Jersey.  NEW   JERSEY. 

Mantua  Creek. 

Buckshutem. 

Cold  Spring  Inlet. 

Kancocas  River. 

Inside  of  Absecon  Inlet,  near  the  southwesterly  point  of 
Brigantine  Beach,  with  a  view  to  uniting  the  waters  of 
that  part  of  the  water  bed  known  as  the  "main  channel," 
now  llowing  under  or  along  Bringautine  Beach,  with  said 
water  bed  now  flowing  under  or  along  Rum  Point,  and 
with  the  waters  of  Absecon  Channel,  so  as  to  improve 
and  shorten  steamboat  or  ferry  navigation  between  the 
termini  of  railroad  transx)ortation  at  Atlantic  City  and 
Brigantine  Beach. 

Delaware  River,  between  Trenton  and  Burlington,  for 
imi)rovement  of  river  and  protection  of  banks. 

Inlet  at  mouth  of  Shark  River,  for  harbor  of  refuge. 

Elizabeth  River,  to  report  upon  the  desirability  of 
placing  locks  in  the  mouth  of  said  river,  and  the  cost  of 
sam(\ 

The  Lunibcrton  branch  of  the  Rancocas  River  as  fai*  as 
Luinberton. 

Salem  River  from  the  mouth  of  said  river  as  far  as  Salem 
City. 

Kahway  River,  to  report  upon  the  desirability  of  placing 
locks  in  the  mouth  of  said  river  and  the  cost  of  saiue. 

Ohio.  OHIO. 

Ironton,  with  a  view  of  protecting  the  Ohio  River  front 

within  the  limits  of  the  city. 

On-on.  OREGON. 

Yaquina  Bay  Bar,  for  increased  depth. 
Tualiton  River  to  Ilillsboro,  and  to  the  head  of  naviga- 
tion. 


LAWS   AFFECTING    CORPS   OF   ENGINEERS. 

Clatskanie  Kiver,  from  mouth  to  town  of  C'latskanie. 
Umpqna  I*iver.  from  S<*ottsbuig:  to  Elkton  Rapids. 

PENNSYLVANIA. 

Clarion  liiver. 

Tionesta  iliver. 

tSusciuehanna  liiver  between  Nanticoke  and  Pittston. 

RHODE  ISLAND. 

Connanicut  island,  with  a  view  of  cutting  a  channel 
throu«4h  the  same. 

tScaconnot  Point. 

Htoiie  Bridge  over  Seacoimet  River  to  ascertain  the  cost 
of  widening  and  deepening  the  passage  at  the  draw  of  said 
l>ridge  to  the  same  extent  as  prescribed  in  the  recent  order 
of  the  Secretary  of  War,  respecting  the  railroad  bridge 
across  said  river,  and  the  Secretary  of  War  is  directed  to 
prei)are  and  submit  to  Congress  an  estimate  of  the  cost 
ot  such  work. 

TENNESSEE. 

Wolf  Kiver,  from  its  mouth  to  a  jwint  five  miles  above. 

TEXAS. 

Channel  through  Sabine  Lake,  from  the  mouth  of  the 
Sabine  and  Neches  rivers  to  the  head  of  the  pass  from  said 
lake  to  the  Clulf  ot  Mexico. 

iJrazos  Kiver,  from  the  city  of  Waco  to  the  town  of 
Kichmond. 

Bar  and  Harbor  at  Brazos  Santiago. 

Colorado  Biver  from  the  mouth  to  the  city  of  Wharton. 

Ciuadalupe  River  from  its  mouth  to  the  city  Cuero. 
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Pciin8\lvania. 


Khude  iHlHiid. 


Teniie«H«e. 


Texan. 


VIKGINIA. 

Deep  Creek  branch  of  Elizabeth  River,  with  a  view  of 
obtaining  a  depth  eriual  to  that  of  the  Lake  Drummond 
Canal,  formerly  the  Dismal  Swamp  Canal,  and  the  western 
branch  ol  the  said  Elizabeth  River. 

Harris  Creek  prong  of  Back  River. 

Lyons  Creek. 

For  internal  waterway,  extending  from  Franklin  city 
southward  to  Cape  Charles.  The  chief  obstructions  exist 
ni  what  is  known  as  Boggs  Bay,  Cat  Creek,  Kegotank  Bay, 
Weir  Passage,  and  Burtons  Bay. 

Jacksons  Creek,  near  mouth  of  Piankatank  River. 

Ware  River. 

(^uantico  Creek. 

(heat  Wicomico  River,  from  Cedar  Point  to  Indian 
Point. 

Little  Wicomico  River,  at  its  mouth. 

Hunting  Creek  from  its  mouth  to  head  of  navigation. 


Virginia. 
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Yvrmout.  YEKMONT. 

>rissis(|iioi  liiver,  particularly  between  the  village  of 
Swanton  and  the  lake. 

AVasliin^noii.  WASIIIN(iTON. 

North  Eiver,  from  its  month  in  Wallai)a  Bay,  uj^ward 
twenty-live  miles. 

(^uillayuto  llarlxn*  and  lliver. 

()kana<ion  Kiver,  from  numth  to  head  of  navigation. 

Belli n^uiiam  ]>ay. 

Clallam  ]>ay,  with  a  view  to  its  improvement  as  a  harbor 
of  refuge. 

Lewis  liiver,  from  La  Center  to  itvS  mouth,  with  a  view 
of  d(H*[)ening  the  channel  and  improving  the  navigation. 

From  Hood's  Canal  in  Puget  Sound  to  Korth  Bay  in 
said  sound,  with  a  view  of  constructing  a  water  way  and 
channel  between  the  two  bodies  of  water  at  the  most  prju;- 
ticable  place,  of  suflicient  depth  to  be  na\dgable  for  all 
classes  of  vessels. 

Wis,'..nsin.  WIS(H')NSIN. 

Mouth  of  iron  lliver.  Lake  Superior. 

Flag  Jjake  and  mouth  of  Flag  Kiver. 

La  Cross  Harbor,  for  removal  and  prevention  of  bar. 

Oconto  Iviver,  to  obtain  a  channel  sixteen  feet  deej)  and 
om^  liundrcd  and  tifty  feet  wide. 

Harbors  of  Superior,  Wisconsin,  and  Duluth,  Minnesota, 
with  a  view  of  deeping  said  harbors  and  entrances  thereto 
to  twenty  feet. 

,<.V»«f  Virgin.ii  WEST    VIR(iINlA. 

Little  Kanawha  IJiver,  with  a  view  of  improvement  by 
locks  and  dams,  including  an  estimate  of  the  probable  cost 
to  the  (iovcrnment  of  each  lock  and  dam  now  in  existence 
on  said  liver  and  not  owned  by  the  Government. 

(iuyandottc  IJiver,  with  a  view  of  improvement  by  locks 
and  (Inms. 

r>i.u"  Coal  IJiver. 

Little  iU)\\]  LM\er. 

I'Jk  JJivcr.  with  a  view  of  locking  and  damming  same. 
inmiuirN"^  .x:!in      ^^^'^'  IL  That  tlu^  prcl imiiiarv cxaminations  ordered  in 
in;>ti..iiA.  this  act  shall  be  made  by  the  local  engineer  iu  charge  of 

tlir  district,  or  an  en^iineer  detailed  for  the  purpose;  and 
such  local  or  detailed  engineer  and  the  division  engineer 
iv'.  ]....!  tociiici  ()f  ii,,.  localit  V  shall  report  to  the  Chief  of  Engineers,  lirst, 
whrtlhr,  in  their  o[)inion.  tin*,  harbor  or  river  under  exani- 
inati(»n  is  worthy  ol*  imi)rovemcnt  by  the  General  Govern- 
ment, and  shall  state  in  such  report  fully  and  particularly 
the  facts  and  reasons  on  which  they  base  such  opinions, 
inclu<lin.u  the  prestMit  and  prospective  demands  of  com- 
merce, and,  second,  if  worthy  of  improvement  by  the  Gen- 
eial  (Iovcrnment,  what  it  will  cost  to  survey  the  same, 
wirh   the  view  of  submitting  idaii  and  estimate   for  its 
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improvement;  and  the  Chief  of  Engineers  shall  submit  to 

the  SecTotary  of  War  the  reports  of  the  local  and  divisio^^  ,e22?S  Wi?*" 
engineers,  with  his  views  thereon  ,and  his  opinion  of  the 
public  necessity  or  convenience  to  be  subserved  by  the 
proposed  improvement;  and  all  such  rex>orts  of  preliminary 
examinations,  with  such  recommendations  as  he  may  see 
proper  to  make,  shall  be  transmitted  by  the  Secretary  <>'«**pyi*5 
War  to  the  House  of  Representatives,  and  are  hereby S^uu^ tote 
ordered  to  be  printed  when  so  made.  printed. 

Sec.  12.  That  the  Secretary  of  War  is  hereby  directed,  at   sorreyj  «&« 
his  discretion,  to  cause  surveys  to  be  made  and  the  cost  of  SJred"*  **  **" 
improvement  to  be  estimated  at  the  following  localities,  to 
wit: 


CALIFORNIA. 


CAlifornU. 


Old  Eiver  Branch  of  San  Joaquin  Biver. 

Crescent  City  Harbor. 


CONNECTICUT. 


Westport  Harbor. 
Norwalk  Harbor. 
Stouingtou  Harbor. 


DELAWARE. 


CioiiiMottevt* 


Nanticoke  River,  in  Delaware. 

FLORIDA.  FtotidA. 

Canaveral  Harbor. 

Saint  John's  Kiver  from  Jacksonville  to  the  ocean.  The 
Secretary  of  War  is  hereby  directed  to  prepare  and  submit 
plans  and  estimates  for  continuing  the  work,  with  a  view 
to  secure  an  increase  of  the  depth  of  the  channel  to  twenty- 
four  feet. 

GEOROIA.  G^ocgiii. 

Savannah  Biver,  between  Spirit  Island  and  the  point 
where  the  Charleston  and  Savannah  Bailroad  crosses  said 
river.  The  Secretary  of  War  is  hereby  directed  to  cause 
the  ])roject  to  be  prepared  and  an  estimate  of  cost  of  im- 
provement of  this  locality  to  be  made. 


IDAHO. 


Xdako. 


The  Secretary  of  War  is  hereby  directed  to  prepare  and 
submit  ])laiis  and  estimates  for  the  improvement  of  the 
Kootenai  Kiver,  Idaho,  as  recommended  by  Captain 
Symonds  in  the  preliminary  examination  submitted  by 
him  under  date  of  October  twelfth,  eighteen  hundred  and 
ninety-two. 

INDIANA. 


Tfidlwia. 


Harbor  of  Evansville. 
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Illinois.  ILLINOIS. 

Harbor  of  Elizabotlitown. 

Main.  MAINE. 

(icorgos  Kiver,  from  Tl!Oiuastx)u  to  month. 
Carvers  Harbor. 

Maehias  Eiver  Cbaimel,  and  Sasanoa  Eiver,  from  Bath 
to  Boothbay. 

M;ii>laiMl.  MARYLAND. 

Pocoinoke  Bivor,  with  a  view  of  uniting:  the  waters  of 
said  river  with  the  waters  of  Sinepuxent  Bay,  at  a  i)oint 
above  Snow  Hill,  and  of  improving  said  river  between 
Snow  Hill  and  Shad  Landing. 

Bock  Hall  Harbor. 

r>a]tiniore  Harbor,  to  widen  the  ship  rhannel  to  one 
thousand  feet. 

Massari.iisottB.  MASSACHUSETTS. 

Ch(^lsea  Biver,  from  (Jrand  Junction  Eailroad  bridge  to 
Boston  and  Maine  Bailroad  bridge. 
East  Boston  Channel. 
Tarpaulin  Cove,  Naushon  Island. 
Woods  Holl,  and  Little  Woods  Holl  Harbor. 

Mulligan.  MICHIGAN. 

Belle  Biver. 

Sebewain^  Biver. 

Pine  Biver,  at  Saint  (31air  City,  Michigan.  The  Secretary 
of  \\'ar  is  directed  to  cause  the  project  to  be  prepared  and 
an  cstinia  tc  of  tlie  cost  of  the  improvement  of  this  locality 
to  be  made. 

N.  n  ,h  iM,  V  NEAV   JERSEY. 

Cooper  Creek. 
Dennis  Creek. 

NorthCarolin:,.  NORTH     CAROLINA. 

Noith  East  (Cape  Fear)  Biver,  from  the  old  County 
Ferry  to  Juniper  Swamp,  or  Creek,  a  point  about  one  mile 
north  of  Hilton  railroad  bridge,  with  a  view  to  obtaining 
an  increased  depth  of  channel. 

Alli<;at()r  Biver. 

Cape  Fear  Biver,  above  Fayetteville. 

()n-<M..  OREGON. 

Coos  Biver. 

Yam  Hill  Biver,  up  to  town  of  McMinnville,  with  a  view 
of  iinprovinji'  the  same  by  locks  or  dams  or  otherwise. 

Columbia  l^iver,  below  Tongue  Point,  by  way  of  the 
soutlicrn  channel  in  front  of  Astoria. 

Willamette  Biver,  from  Portland  to  Eugene. 

Alsca  iJiver. 

Nestucca  Biver,  from  town  of  Woods  to  the  ocean. 
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Port  Orford,  witli  a  view  to  improving  the  same  for  sliip- 
ping  purposes  and  as  a  harbor  of  refuge,  commencing  at 
Graveyard  Point  and  by  jetty,  sea  wall,  or  other  proper 
construction  extending  southerly  or  southeasterly  into  the 
ocean  tliree  liumlrcd  or  more  feet,  if  necessary,  and  suita- 
ble for  vessels  of  middle  draft;  and,  secondly,  if  necessary, 
by  another  jetty,  sea  wall,  or  other  constructive  work, 
extending  from  the  next  high  point  or  headland  southwest- 
erly four  liundred  or  more  feet,  so  as  to  accommodate  ves- 
sels of  maximum  draft. 
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PENNSYLVANIA. 

Allegheny  River,  for  lock  and  dam  at  or  near  Tarentum, 
and  lock  and  dam  at  the  most  practicable  point  for  naviga- 
tion between  the  ])roposed  dam  at  Tarentum  and  Herrs 
Island  Dam. 

Ohio  Kiv^er,  movable  dams,  numbered  three,  four,  and 
liv<*. 

RHODE   ISLAND. 


Pennsylvania. 


Khode  Island. 


Wickford  Harbor,  in  Narragansett  Bay. 

(Ireat  Salt  Pond,  Block  Island,  with  a  view  to  making 
harbor  of  refuge  therein. 

Pawcatuck  Kiver,  with  reference  to  its  further  improve- 
ment from  Westerly,  Rhode  Island,  to  Stoningtou,  Con- 
necticut. 

SOUTH    CAROLINA. 


South  Carolina. 


SU^aniboat  Channel,  seven  feet  deep  at  mean  low  water, 
between  Beaufort,  South  Carolina,  and  Savannah,  Georgia. 


TENNESSEE. 


TennesAee. 


Forked  Deer  Kiver  from  Dyersburg,  Tennessee,  to  its 
junction  with  the  Obion  River,  and  thence  to  the  Missis- 
si  i)pi  River,  so  as  to  make  said  stream  navigable  all  the 
year. 

TEXAS.  '''«^»*- 


Brazos  River  from  the  town  of  Velasco  to  the  town  of 
Richmond. 

For  determining  the  causes  of  the  erosion  of  the  easterly 
end  of  (ialveston  Island,  and  estimating  the  cost  of  works 
to  ])revent  the  same. 


VIRGINIA. 


Virginii 


Bar  at  the  northwest  entrance  of  Milford  Haven  from 
Piankatank  River. 

Mouth  of  Cranes  Creek,  a  tidal  estuary  of  Great  Wicom- 
ico Riv<T. 

WASHINGTON. 


Washington. 


Columbia  River,  from  Rock  Island  Rapids  to  the  Oka- 
nogan River. 


EN(r    \H 
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y(K)tsack  Eiver. 

(irays  Harbor  aud  its  bar  entrance,  with  a  view  tc>  the 
improvement  of  its  channels. 

Wi.con.iu.  WISCONSIN. 

Alouoz  Bay. 
Appnmriatioi.     Se(\  1.'^.  For  preliminary  examinations,  surveys,  except 
I-x'arinnarionB^  wliorc   otlicrwisc   licroin   especially  provided  for,  contin- 
mirv.  y^.tc.       ^encios,  expenses  connected  with  inspection  of  bridges,  the 

service  of  notice  required  in  such  cases,  the  examination 

of  bridge  sites   and   reports  thereon,  and  for  Incidental 

repairs   for  which   there  is  no  special  appropriation  for 

rivers  and  harbors,  one  hundred  and  twenty-five  thousand 

PmriMos.         doHars:  Pnpridcth  That  no  preliminary  examinations,  sur- 

Ko.tricti.Mi.     vey,  jnoject,  or  estimate  for  new  works  other  than  those 

designated  in  this  Act  shall  be  made:  And  provided  further^ 

A.i.iitiujw.i  n- Tliat  after  tlic  regular  or  formal  report  on  any  examina- 

puit-  luihKi.kii.  ^j^^jj^  survey,  proJe<'t,  or  work  under  way  or  projwsed  is 

submitted,  no  supi)lemental  or  additional  report  or  esti- 
mate, for  the  same  fiscal  year,  shall  be  made  unless  ordered 
No  proj(( t  an  by  a  rcsolutiou  of  Congress.    The  Government  shall  not 

propA'utVM7f^.'>r.*^'  ^^^'   <ltHMued   to  luivc  entered   upon   any   project  for  the 

imi)ro\'emeut  of  any  waterway  or  harbor  mentioned  in  this 
Act  until  funds  iov  the  commencement  of  the  proposed 
work  shall  have  been  actually  appropriated  by  law. 
Iviu'eived  by  the  President,  August  7,  1894. 


Xon:  BY  THE  Department  OF  State. — The  foregoing 
act  having  been  pr(\sonted  to  the  President  of  the  United 
States  for  his  approval,  and  not  having  been  returned  by 
him  to  the  house  of  (\)ngress  in  which  it  originated  within 
the  time  ])resciil)(*d  by  the  Constitution  ofthe  United  States, 
has  beeonu'  a  law  without  his  approval.] 


An;rust   1 H,      CHAP.  301. — An  Act  Mnkinj;    appropriations  for    sundry   civil 
*^**^'-  exp<Mis('H  of  tho  fIovennn«*Tit  for  the  fiMcal  year  ending  Janetliirtiethi 

(M^litt'cn  Jiuiidied  and  iiiu(;ty-live,  and  for  other  purposes. 

Ilr  it  cnacfctJ  hythe  Sena fr  and  JfouseofltepreaentatirrHof 
sinidiv  (ivWfjff,  i'ftfif.,1  Sfftfrs  of  America  in   Gongrcus  aasemhled^  That 

r\|M  ii>«'s   appro-  .,..,,.  •',  1    . 1  •'         ,  1 

priatK.iis.  the  iollowing  sums  be,  and  the  same  are  liereby,  appropri- 

ated, for  (he  objects  hereinafter  expressed,  for  the  tiscal 
year  ending  June  thirti(».th,  eighteen  hnndred  and  ninety- 
five,  namely: 

#  «  #  *  #  #  • 

War  Depart  rNDHU  Till]  WAR  DEPARTMENT. 

incnt. 

*  *  #  *  *  •  • 

.J;;;;,';,'^''fr.  ('"'' IJriLOINCJS   and  (JKOT^^DS  in  and   around   WASHINGTON. 

in.i.n.v.iiMi.t      \.\yy  ^|n»  improvenuMit  and  care  of  public  grounds  a«  fol- 

aiiil  i  arr.  *  *  «^ 

lows: 

For  imi)rovement  of  gnmnds  north  and  sonth  of  Exwui- 

tive  Mansion,  tlve  thousand  dollars. 
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For  ordinary  cure  of  greenhouses  and  nursery,  two  thou- 
sand dollars. 

For  ordinary  care  of  Lafayette  Square,  one  thousand 
dollars. 

For  ordinary  care  of  Franklin  Square,  one  thousand  dol- 
lars. 

For  ordinary  care  of  Lincoln  Square,  one  thousand  dol- 
lars. 

For  care  and  improvement  of  Monument  grounds,  two 
thousand  dollars. 

For  continuing  improvement  of  reservation  numbered    ow  canai,  etc. 
seventeen  and  site  ot*  old  canal  northwest  of  same,  three 
thousand  dollars:  Prodded^  That  no  part  thereof  shall  be    Proviso. 
expended  upon  other  than  property  belonging  to  the  United 
States. 

For  construction  and  repair  of  post-and-chain  fences, 
repair  of  high  iron  fences,  and  constructing  stone  coping 
around  reservations,  one  thousand  five  hundred  dollars. 

For  manure,  and  hanling  the  same,  four  thousand  dol- 
lars. 

For  i)ainting  watchmen's  lodges,  iron  fences,  vases, 
lamps,  and  lamp  posts,  one  thousand  dollars. 

For  jmrchase  and  repair  of  seats,  one  thousand  dollars. 

For  purchase  and  repair  of  tools,  two  thousand  dollars. 

For  trees,  tree  and  jdant  stakes,  labels,  lime,  whitewash- 
ing, and  stock  for  nursery,  trees  and  stock  for  nursery  to  be 
l)urchased  by  contract  or  otherwise,  as  the  Secretary  of 
War  may  dcttTmine,  two  thousand  dollars. 

For  removing  snow  and  ice,  one  thousand  two  hundred 
dolhirs. 

For  tlowerpots,  twine,  baskets,  wire,  splints,  moss,  and 
lycopodium,  one  thousand  dollars. 

I'or  care,  construction,  and  repair  of  fountains,  one  thou- 
sand iivc  Inuidred  dollars. 

For  abating  nuisances,  five  hundred  dollars. 

For  improvement,  care,  and  maintenance  of  various  res- 
ervations, ten  thonsand  dollars. 

For  improvenuMit,  maintenance,  and  care  of  Smithsonian 
Grounds,  two  thousand  five  hundred  dollars. 

For  inii)rovcment,  care,  and  maintenance  of  Judiciary 
Square,  two  thonsand  five  hundred  dollars. 

That  nnder  ai)propriatious  herein  contained  no  contract  Limit  for  con- 
shall  b(^  made  lor  making  or  repairing  concrete  or  asphalt ®'*^^^®™®"^* 
pavements  in  Washington  City  at  a  higher  price  than  two 
dollars  and  twenty  five  cents  per  square  yard  for  a  quality 
ecjnal  to  the  best  laid  in  the  District  of  Columbia  prior  to 
July  first,  eighteen  hnndred  and  eighty-six,  and  with  a 
base  of  not  less  than  six  inches  in  thickness. 

I'or  rej)la(ing  the  old  fiagging  pavement  of  the  sidewalks 
in  the  grounds  north  of  the  Executive  Mansion  by  a  grano- 
lithic pavement,  two  thousand  five  hundred  dollars. 

For  repairs  and  fuel  at  the  Executive  Mansion,  as  follows:    e  xecuti  ve 

For  care,  rei)air,  and  refurnishing  the  Executive  Man-^^p^°g   fnei^ 
sion,  twenty-five  thousand  dollars,  to  be  expended  by  con- etc. 
tract  or  otherwise,  as  the  President  may  determine. 
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For  fuel  for  the  Executive  Mansion,  greenhouses,  and 
stable,  three  thousand  dollars. 

For  care  and  necessary  repair  of  jrreenhouses,  four  thou- 
sand dollars. 

For  rcnewinjif  the  sui)erstructure  of  one  ^freenhouse  con- 
nected with  the  Executive  Mansion,  one  thousand  live  hun- 
dred dollars. 

For  lepairs  to  conservatory.  Executive  Mansion,  two 
tliousand  doHars. 

vrl'^u\ru\  III  '^       '''^*^*  P<>^'^i'^it  **^^^^  frame  for  same  of  Honorable  Benjamin 
imVi.  nanisui"''  Harrison,  ex  President  of  the  Fnited  States,  two  thousiind 

five  Imndred  doUars. 
LiKhtiniiKxcr      Lkhiting    THE    Executive    Mansion    and    Public 

u\7ii    pu'hri'M'i^^>i  ^»>^-  r'oi'  ?^<iS)  P'^y  of  lamp-lijrhters,  gas  titters,  and 
frnniiMis.  laborers ;  purchase,  erection,  and  rei)air  of  lami)s  and  lamp- 

posts;  purchase  of  matches,  and  for  repairs  of  all  kinds; 
fuel  and  lights  for  ofllice,  oilice  stables,  wat^di men's  lodges, 
and  tor  the  <»r(?enhouses  at  tlie  nursery,  fourteen  thousand 
dollars:   /*n;r/f/fY/,  That  for  each  six  foot  burner  not  con- 
mriiun.         iiectcd  with  a  meter  in  the  lamps  on  the  jmblic  gnuinds 
ia.m7''""  "  ^"'^J'o  mor<'  than  twenty  dollars  and  lifty  cents  shall  be  paid 
per  lamp  for  gas,  including  lighting,  cleaning,  and  keeping 
in  rci>airthe  lanii)s,  under  any  expenditure  provided  for  in 
this  Act;  and  said  lamps  shall  burn  not  less  thjin  three 
thousand  hours  i)er  annum;  and  authority  is  hereby  given 
to  substitute  other  illuminating  material  for  the  same  or 
less  price,  and  to  use  so  much  of  the  sum  hereby  appropri- 
ated as  may  be  necessary  for  that  purpose:  f^ovidtflj  That 
before  any  exi)enditures  are  made  from  the  appropriations 
herein    provided  for.  the  contracting  gas  compan^'^  shall 
r.uriur-.         ecjuip  each  lamp  with  a  self-regulating  burner  and  tip,  so 
combined  and  adjusted  as  to  secure  under  all   ordniary 
variations  of  pressure  and  density  a  consumption  of  six 
cubic  feet  of  gas  per  hour. 
i:u<  trie  li-hts.      {"or  electric  lights  for  three  hundred  and  sixty-tive  nights 
from  seven  ])osts,  at  thirty  cents  per  light  per  night,  seven 
hundred  and  sixty -six  dollars  and  lifty  cents. 
)i\?s''r"'''^*''^     Repatu  ov  water  PIPES:  For  repairing  and  extending 
^"'"  ^ '  water  i)ipes,  i)urchase  of  apparatus  for  cleaning  them,  i)ar- 

chase  of  hose,  and  cleaning  the  springs  and  repairing  and 
renewing  the  pipes  of  the  same  that  supply  the  Capitol, 
the  Executive  Mansion,  and  the  building  for  the  State, 
War,  and  Navv  Departments,  two  thousand  five  hundred 
^l;";;!^*;:;^^^.^^  d<)llars:    Prorulal,  That  the  Secretary  of  War  and  the 
of  waui-Tigii'ts!  Attorney-(ieneral  are  hereby  authori/.ed  to  investigate  and 
*'''  ascertain  what  action  has  been  taken  by  them  or  their  pre- 

decessors in  oilice,  or  by  any  Secretary  of  the  Interior, 
v<»i.2j,i..  iG><.  iiii(](.r  the  Act  of  July  fifteenth,  eighteen  hundred  and 
eighty-two,  entitled  **Aii  Act  to  increase  the  wjiter  supply 
ot*  the  city  of  Washington,'-  and  uiuler  any  previous  Acts; 
and  also  the  existing  claims,  if  any,  of  the  State  of  Mary- 
land, the  ('lu^sapeake  and  Ohio  Canal  Company,  the  Great 
Falls  Manufacturing  C*mii)any,  and  any  other  owner  of 
land  and  water  rights,  or  either,  at  the  Great  Falls;  and 
also,  lurUier,  the  cost  of  aciiuiring  the  title  or  titles  to  such 
lands  and  water  rights,  or  either,  as  may  be  necessary  to 


LAWS    AFFECTING   CORPS    OF   ENGINEERS.  3573 

vest  in  the  (lovernmoiit  complete  ownership  of  the  water 
ri<;hts  and  necessary  lands,  and  te  make  a  full  report  of 
all  the  tiK'ts  to  Confjress;  and  the  sum  of  four  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
ai)i)r()i)riated  for  such  investigation,  examination,  and 
report. 

Telegraph   to   connect   the   Capitol  with  the    Telegraph. 
I)i:pakt:ments  and  Government   Printing  Office :  SeK and pfSi^ 
For  care  and  rci)air  of  existing  lines,  one  thousand  two  »°g  Office- 
hundred  and  fifty  dollars. 

WAsiiiMiToN  Monument:    For  the  care  and  ittainte-^^J^J^^^^s^®" 
nance  of  the  Washington   Monument,  namely:    For  one    carc  and  mam- 
custodian,  at  one  hundred  dollars  per  month;  one  steam *^^*°^*^* 
engineer,  at  eighty  dollars  per  month;  one  assistant  steam 
engineer,  at  sixty  dollars  per  month;  one  fireman,  at  fifty 
dollars  ])er  month;  one  assistant  fireman,  at  forty-five  dol- 
lars per  month ;  one  conductor  of  elevator  car,  at  seventy- 
five  dollars  per  month;  one  attendant  on  floor,  at  sixty 
dollars  i)er  month;    one  attendant  on  top  floor,  at  sixty 
dollars  per  month;    three  night   and  day  watchmen,  at 
sixty  dollars  per  month  each;  in  all  eight  thousand  five 
hundred  and  twenty  dollars. 

Foi"  fuel,  lights,  oil,  waste,  packing,  tools,  matehes,  Expenses. 
l)aints,  brushes,  brooms,  lanterns,  rope,  nails,  screws,  lead, 
electric  liglits,  heating  ai>paratus,  oil  stoves  for  elevator 
car  and  ui)per  and  lower  floor,  repairs  to  engines,  boilers, 
dynamos,  elevator,  and  repairs  of  all  kinds  connected  with 
the  monument  and  machinery,  and  purchase  of  all  neces- 
sary articles  for  keeping  the  monument,  machinery,  ele- 
vatoi",  and  electric  light  plant  in  good  order,  three  thousand 
dollars. 

For  one  new  engine,  complete,  in  position,  to  replace  the    New  engine, 
old  engine  which  runs  the  dynamo  for  the  electric  lights, 
six  hundred  and  fifty  dollars. 


ENCHNEER    DEPARTMENT.  Engineer    De- 

partment. 

For  continuing  improvement  of  harbor  at  Philadelphia,    River  and  har- 

Pennsylvania:  Continuing  improvement,removal  of  Smiths  Jjjenta.™^'**^* 
Island   and    Wnidmill   Island,   Pennsylvania,   and   Petty    PWiadeiphia. 

Island,  New  »Iersey,  and  adjacent  shoals,  two  hundred  and 

fifty  thousand  (h)llars. 

For  imi)roving  harbor  at  Galveston,  Texas:  Continuing    Galveston, 
iminovement,  six  hundred  thousand  dollars,  one  hundred ^®*' 
thousand  dollars  of  which  may  be  expended  for  dredging, 
under  tlie  direction  of  the  Secretary  of  War,  by  contract 
or  otherwise,  as  may  be  most  economical  and  advantageous 
to  the  FnitcMl  States. 

For  improving  Hay  Lake  Channel,  Saint  Marys  I^iver,  .  ^^^y  ^}'*g*^^« 
Michigan:  Continuing  improvement,  one  hundred  andManrs  River,' 
fifty  thousand  dollars.  ^^^^• 

For  improving  Hudson  Kiver,  New  York:  Continuing  Hudson  River, 
im])rovement  one  hundred  aid  forty-five  thousand  dollars.  ^'  ^' 

For  improving  Mississippi  River  from  the  mouth  of  the,^j^^**^5^^^Pf 
Ohio  liiver  to  the  landing  on  the  west  bank  below  the  the  Ohio  to  Mm- 

neapolis,  Hinu. 
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Washin«2:toii  avenue  bridge,  Minneapolis,  Minnesota:  Con- 
tinuing inii)r()veinent  from  the  mouth  of  the  Ohio  River  to 
the  mouth  of  the  Missouri  Kiver,  seven  hundred  and  fifty- 
eight  thousand  throe  hundred  and  thirty-three  dollars 
and  thirty-throe  cents;  continuing  improvement  from  the 
mouth  of  Missouri  River  to  Minneapolis,  eight  hun^lred 
and  sixty-six  thousand  six  hundred  and  sixty-six  dollars 
and  sixty-seven  cents;  in  all,  one  million  six  hundred  and 
twentv-tive  thousand  dollars. 
St  Marys  iiiv      l^'or  iuiprovlug  Saiut  Marys  River  at  the  Falls,  Michigan: 

MiAl.  **'"  *''^*^  (continuing  improvement,  three  hundred  thousand  dollars. 
iN.int  .Tiuiith,      For  harbor  of  refuge  at  Point  Judith,  Rhode  Island: 

^  '  Continuing  improvement,  one  hundred  thousand  dollars. 

(iKiiir^ton      For  improving  harbor  at  Charleston,  South  Carolina, 

''^"  ^  including  Sullivan  Island  and  Mount  Pleasant  Shore:  Con- 

tinuing improvement,  four  hundred  and  fifty  thousand 
dollars. 
suvaiinah.  (ra.  For  improviug  harbor  at  Savannah,  Georgia:  Continu- 
ing improvement,  nine  hundred  and  seventy-five  thousand 
dollars. 
Mobil. .  Ala.  For  improving  harbor  at  Mobile,  Alabama:  Continuing 
improvoinent,  tlireo  hundred  and  ninety  thousand  dollars. 

i'hl'/^(v.minr8-      tFndfT  Mississii)i)i   River  Commission:    For  improving 

shrn.'      '"""""  Mississip])i  River  from  I  lead  of  the  Passes  to  the  mouth  of 

th(^,  Ohio  River,  including  salaries,  clerical,  office,  travel- 
,^Y,.',:'^'^''^^''*^  i"g?  and  miscellaneous  expenses  of  the  Mississippi  River 
Commission,  two  million  six  hundred  and  sixty-five  thou- 
sand dollars. 
Missouri  Kivor      Under  IMissouri  River  Commission:  For  improving  Mis- 

^  Missouri"  liiv.  souri  River  from  its  mouth  to  the  south  line  of  Sioux  City, 

'''■  loNva,  including  salaries,  clerical,  office,  traveling,  and  mis- 

collaneous  oxponses  of  the  Missouri  River  Commission,  sur- 
veys, porniaTient  bench  marks  and  gauges,  seven  hundred 
and  iifty  tliousjind  dollars,  fifty  thousand  dollars  of  which 
may  1)0  used  for  removal  of  snags  and  other  like  obstruc- 
tions in  the  Missouri  Kiver  above  Sioux  City,  Iowa,  from 
the  south  lino  thereof,  to  be  expended  under  the  dlrei^tion 
of  tlic  Secretary  of  War. 

Miscillnnoous  MISCLiLLANEOI' S    OUJECTS. 

Oltjcrt"'. 


1 


(ntlu'ni'  "^  .t*-'       ^I'TIVEV    OF    NORrilKKN   AND   SOUTHWESTERN   LAKKS: 

hikrH.*^ ''    '     '  For  ]>rinting  and  issuing  charts  for  use  of  navigators  and 

o]rcti"otyi)ing  plates  lor  chart  printing,  two  thousand  dol- 
lars. 

l\)r  surv(\vs,  additiims  to,  and  correcting  en  graved  plates, 
to  be  available*,  until  expended,  twenty-five  thou8an<t  dol- 
lars. 

Transporting       TUAXSiPOKT ATTON    OF   REPORTS  AND  MAPS  TO  FOREIGN' 

"'''^'"  oorxruiEs:  For  tlie  tiansi)ortatIon  of  reports  and  maps 

to  tbroign  countries  through  the  {Smithsonian  Institution, 
one  hundred  dollars. 

N.wVorknar-     llARiiOK  OK  Xew  YoRK :  For  prevention  of  obstructive 
*""'  and    injurious  dej)osits  within   the  harbor  and  adjacent 

waters  of  Xew  York  (Jity. 
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For  pay  of  inspectors  and  deputy  inspectors,  office  force,   iiispectow,eie. 
and  expenses  of  office,  fifteen  thousand  dollars; 

For  i)ay  of  crew  and  maintenance  of  steamer  Argas,    st6Mner».eto. 
ei^i^bt  thousand  dollars; 

I'^or  pay  of  crew  and  maintenance  of  steamer  Nimrod, 
eight  thousand  dollars. 

For  purchase  or  construction  of  one  steam  tug,  forty-five 
thousand  dollars,  or  so  much  thereof  as  may  be  necessary, 

In  all,  seventy-six  thousand  dollars. 


UNDER  LEGISLATIVE.  LegW«UT%. 


BUILDING  FOB  THE  LIBBABY  OF  CONGBESS.  ^Library    of 

CongreM. 

• 

For  continuing  the  construction  of  the  building  for  the    Continniaf 
Library  of  Congress,  and  for  each  and  every  purpose  con-  «»»*™«**«*- 
nected  with  the  same,  seven  hundred  thousand  doUars: 
Provided  J  That  contracts  may  be  entered  into  for  any  work    PrwtUo. 
or  materials  required  for  the  construction  of  said  building,  th^SZ"**  **" 
not  to  exceed  two  hundred  thousand  dollars,  to  be  paid  for 
as  a])proi>riations  may  from  time  to  time  be  made  by  law: 
and  the  officer  in  charge  of  said  building  is  hereby  directed 
to  report  to  Congress  at  its  next  session  plans  and  esd-^^^^fp^^^ 
mates  of  cost  for  a  tunnel,  with  suitable  conveying  appara- 
tus for  the  rapid  transmission  of  books,  papers,  and  mes- 
sages at  all  times  between  the  said  building  and  the  Senate 
and  House  wings  of  the  Capitol. 


PITBLIC  PRINTING  AND  BINDING.  i^^iaS^ 

•  •••••• 

and  the  heads  of  the  Executive  Departments,  before  trans- 
mitting their  annual  reports  to  Congress,  tlie  printing  of 
which  is  chargeable  to  this  appropriation,  shall  cause  the 
same  to  be  carefully  examined,  and  shall  exclude  there- 
from all  matter,  including  engravings,  maps,  drawings, 
and  illustrations,  except  such  as  they  shall  certify  in  their 
letters  transmitting  such  reports  to  be  necessary  and  to 
relate  entirely  to  the  transaction  of  public  business; 


GOVERNMENT  PRINTING  OFFICE.  mSSE^SbSJ 

To  enable  the  Chief  of  Engineers  of  the  Army,  under  Bepidrj,  lire 
the  direction  of  the  Joint  Committee  on  Printing,  to  repair****'***' 
the  (4overnmeiit  Printing  Office,  provide  fire  escapes,  and 
put  said  building  in  a  safe  and  secure  condition,  and  to 
enable  the  Public  Printer,  under  the  direction  of  the  Joint 
Committee  on  Printing,  to  rent,  if  necessary,  any  buildings 
for  use  of  the  printing  office,  seventy-flive  thousand  dollars. 
•  •••••• 

Ap])r()ved,  August  18,  1894. 
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August  23. 1804.  CHAP.  309.— An  Act  Extondiiifj  tlio  time  for  the  completion  of  a  rail- 
road bridge  over  tlie  Columbia  River  at  or  near  Vancouver,  in  the 
State  of  Washington. 

J>c  it  enacted  hy  the  Senate  and  House  of  Representative's 

iiriii".;  avTo»9ofthe  United  states  of  America  in  Congress  assembled  J  Tbat 

V  a'u  I  li'u^v  r'r  ^^^^  t\\\\Qi  foi'  the  conipletioii  of  the  brid^eacross  the  Columbia 

Wash.  liiver  at  or  near  Vaucouver,  in  the  State  of  Washington, 

Tinu.  oi  <(mi  nnder  the  Act  of  Congress  approved  August  twenty-ninth, 

''^viriio^p^olli.*^  eighteen  hundred  and  ninety,  entitled  '^An  Act  to  authorize 

the  construction  of  a  bridge  across  the  Columbia  Kiver  by 
theOre<»on  Railway  Extensions  Company,''  be,  and  the  same 
is  hereby,  extended  until  the  lifteenth  day  of  April,  eighteen 
hundred  and  ninety-eight. 

Approved,  August  23, 1894. 


Anj;u8t  i.'3, 181)4.      CHAP.  312. — An  Act  To  authorize  the  construction  of  a  bridge 
-■    --    -  across  tlio  Contontnca  Creek,  at  (Irifton,  Lenoir  County,  North  Caro- 

lina, and  to  establish  it  as  a  post  road. 

/><'  it  enacted  by  the  Senate  and  House  of  Representatire4t 
aiHi\v"idoifil?ii-^^^^^'^'  T/nVcv?  States  of  America  in  Congress  assembled^  That 
r(.a«i  '  (  o'npany  it  shull  bc  lawful  for  thc  Kinstou  Branch  of  the  Wilmington 
tri.nilr^'ol.* k! »^^'^  Kaihoad  (.-ompany,  a  corporation  organized 

drift. .11  N.  ('.     nndor  the  laws  of  the  State  of  Korth  Carolina,  or  its  suc- 
cessors (tf  assigns,  to  construct  a  bridge  across  the  Con- 
tentnea  Creek,  at  or  near  thetownofOrifton,  in  the  county 
of  Lenoir  and  State  of  North  Carolina;  that  said  bridge 
Kaihvav    and  nuiy  bc  construct(Ml  for  railway,  wagon,  and  postal  service, 
wa-o!i  i.ri.i^M'.     y;\{]i  sliiglc  or  (h)uble  track,  for  railway  traffic,  and  shall  be 

constructed  under  the  conditions  and  limitations  herein- 
after si)ecituMl. 
]  n M  iiavi-ati(»n       Sk(\  l\  Tliat  Said  bridge  shall  not  interfere  with  the  free 

navigation  of  said  river  beyond  what  may  be  necessary  to 

carry  into  effect  the  rights  and  privileges  herein  granted, 

and  in  case  of  any  litigajtion  arising  under  the  provisions 

L.n-atiou.      ^^^-  iijj^  .^^^  ^.jj^.jj  litigation  may  be  tried  and  determined  by 

the  circuit  court  of  the  United  States  within  whose  juris- 
diction said  bridge  is  located. 
^*'"'"''  Sec.  ;>.  Tliat  the  bridge  hereby  authorized  to  be  con- 

structed must  be  constructed  with  a  draw  of  such  dimen- 
sions and  character  as  shall  be  prescribed  by  the  Secretary 
of  War. 

xxrf'\!ud  "  po«'t     ^^^<'-  '1-  "^^^^^  ^^^y  ^^'^^^^'  (constructed  under  this  Act  shall 
rout< .'  be  a  lawful  structure,  and  shall  be  known  as  a  post  road, 

over  which  no  higlier  charge  shall  be  made  for  the  tniiis- 
n»ission  of  mails,  troops,  and  munitions  of  war  of  the  Gov- 
ernment of  the  United  States  or  for  passenger  or  freight 
passing  over  the  same  than  the  rate  per  mile  charged  for 
their  transportation  over  the  railroad  or  public  highways 
leading  to  the  said  bridge,  and  equal  privileges  in  the  use 
of  said  bridge  shall  be  granted  to  all  telegraph  and  tele- 
phone comi)anies.  The  United  States  shall  also  have  the 
iVsfait«io^rrai)h.  i\ir\it  of  Way  ovcr  Said  bridge  for  postal- telegrapk purposes. 
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Sec.  T).  That  all  railway  oonipanies  desiring  to  use  said    ^^e  by  other 
bridge  shall  be  entitled  to  ecjual  rights  and  privileges  j^  *^**°*p*°*^"*- 
nsiii  o*  the  same,  includiH«»the  machinery  and  fixtures  thereto 
belonging,  and  also  the  approaches  thereto,  upon  such  terms    Tennu. 
and  eonditions  as  shall  be  prescribed  by  the  Secretary  of 
War  ni>on  hearing  the  allegations  and  proofs  of  the  parties 
in  interest,  in  case  they  shall  not  be  able  to  agree  upon  such 
terms  and  conditicms. 

Sec.  ().  That  the  said  railway  company,  before  entering    s<»crotary     of 
upon  the  construction  of  said  bridge,  shall  submit  to  the  pi^g^^tc*'*^'**^^ 
Secretary  of  War  i)lans  and  drawings  of  said  structure, 
together  with  a  map  of  the  location  thereof,  giving  the 
topography  of  the  banks  of  the  river,  the  shore  lines  at  high 
and  low  water,  showing  the  bed  of  the  river  and  the  chan- 
nel, with  such  other  and  further  information  as  the  Secre 
tary  of  War  may  re(|uire:  which  said  drawings  Jind  infor- 
mation aforesaid  shall  be  examined  by  him,  and  if  he  shall 
approve  the  same  he  shall  so  notify  the  said  railway  com- 
pany of  such  approval,  and  thereupon  said  company  may 
]nM)ceed  to  the  erection  of  said  bridge.    The  Secretary  of   Aiterafons. 
War  may  direct  such  alterations  in  such  plans  as  he  may 
deem  necessary  to  the  better  protection  of  navigation,  and 
such  alterations  shall  be  adopted  by  the  said  railway  com- 
l>any.     The  said  railway  company  may  at  any  time  make 
any  alterations  deemed  advisable  to  be  made  in  said  bridge, 
but  must  first  submit  such  proposed  alterations  to  the  Sec- 
retary of  War,  and  his  approval  stall  be  first  had  before 
they  shall  be  anthorized  or  made. 

vSk(\  7.  That  the  said  bridge  herein /luthori zed  to  be  con-    Aids  to  navi. 
strneted  shall  be  so  kept  and  managed  at  all  times  as  to^^^**"' 
atlbrd  i)roper  ways  and  means  for  the  oassage  of  vcvssels, 
barges,  or  rafts  under  it  both  by  day  and  night.    There 
shall  be  displayed  on  said  bridge  from  sunset  to  sunrise 
such  lights  and  signals  as  maybe  directed  by  the  Light-    Lighu,et«. 
House  I>oard,  and  such  changes  maybe  made  from  time  to 
time  in  the  structure  of  said  bridge  as  the  Secretary  of  V/ar 
may  direct,  at  the  expense  of  said  railway,  in  oi'der  the 
more  effectually  to  i)reserve  the  free  navigation  cf  said 
river,  or  the  said  structure  shall  be  altogether  removed,  if, 
in  the  judgment  of  the  Secretary  of  War,  the  public  good 
may  require  such  removal,  and  without  expense  or  charge 
to  the  United  States. 

Si:f\  S.  That  this  Act  shall  be  null  and  void  if  actual  con-   commencem^Dt 
struction  of  the  bridge  herein  authorized  be  not  commenced  '°^  •^omrietioii, 
within  thirty  days  and  completed  within  ninety  days  from 
the  date  of  the  approval  of  this  Act. 

Sk(\  9.  That  the  right  to  alter,  amend,  or  repeal  this  Act    An^-ifdment, 
is  hereby  specially  reserved.  ®*^ 

Approved,  August  23,  1894, 


3578       REPORT    OF    THE    CHIEF    OF    ENGINEERS,  U.  8.  ARMY. 

A iijriiHt  23.1804.      CHAP.  315. — An  Act  To  ropoal  House  Resohition  naiiibered  oiu' 

biindrcd   and   four,   first  session   Fifty-first  Congress,   fi^antin;;  to 

Secretary  of  War  a  permit  to  license  to  use  a  pier  at  month  of  Chi- 
cago River. 

Be  it  enavtvfl  hy  the  Senate  and  House  of  Representatives 

ciii.  ;.£:<>.  III.     of  the  United  States  of  America  in  Congress  assembled ,  That 

i.h'rnvokJu"  "*  U^>u      Rosoliitioii  iiuinbered  one  hundred  and  four,  first 

session  of  the  Fifty-first  Cong:ress,  approved  October  first, 
ei<2:hteon  hundred  and  ninety,  entitled  "Joint  Resolution 
to  i)(»rniit  the  Secretary  of  War  to  grant  a  revocable  license 
to  use  a  pier  as  x)etitioned  by  vessel  owners  of  Chicago, 
Illinois,"  be,  and  the  same  is  hereby,  repealed,  and  the 
property  mentioned  in  the  said  joint  ;esolutioii,  to  wit, 
the  south  pier  of  the  Chiea<]:o  River,  shall  be  excepted 
Vol.  j7. 1).  321.  from  the  provisions  of  an  Act  entitled  *'An  Act  authoriz- 
u\<^  the  Secretary  of  War  to  lease  public  proi>ei'ty  in  cer- 
tain cases,"  approved  July  twenty-eighth,  eighteen  hun- 
dred and  ninety-two,  and  said  pier  shall  not  be  subject  to 
KxwpUou.  be  leased  by  the  Secretary  of  War:  Provided,  That  noth- 
ing herein  contained  shall  be  so  construed  as  to  abrogate 
tlie  i)ermit  already  granted  by  the  Secretary  of  War  to  the 
Western  Seamen's  Friend  Society  for  the  use  of  a  part  of 
the  said  pier. 

Ap])roved,  August  23,  181)4. 


Ati^'ust  23,  ic<i)4.      CHAP.  317.— An  Act  To  amend  an  Act  entitled  "An  Act  to  incor- 
~  ])orate  tho  Washiujjton  and  Great  FaUs  Electric  Railway." 

/>V  if  enaeted  hy  the  Senate  and  House  of  Kepresen  tat  ires  of 
•ai^VJIIx^^mh^^'^'  r^?//r^/  States  of  Ameriea  in  Congress  assetnhied.  That 
Ki.-.iii.  i;..ihvny  the  Act  of  Congress  entitled  "An  Act  to  incorporate  the 
*  r'ii\'i7tlMameIjd^  Wiislij iigtoii  uiid  (ircat  Falls  Electric  Railway  Compaiiy," 
"Vol  *>7  3'6  *'PPi'<^^^'<^  Jnly  twenty-ninth,  anno  Domini  eighteen  hun 
*'  -'•'••-     (ii.^^.,!  .^iij  ninety-two,  be,  and  the  same  is  hereby,  amended 

jK  #  «  *  •  •  • 

rirup'r"  w  uor     ^''^  *  ^'  '^^^'*^  ^lic  strcct- rail  Way  companies  mentioned  in 
Inai'ns!  K('. ''  ' '  tliis  a<'t,  aiid  hereafter  all  street-railway  companies  in  the 

District  of  Columbia,  respeciively,  shall  bear  all  the  ex- 
jx'iises  that  may  be  incurred  by  the  United  States  in  mak- 
ing and  inspecting  such  changes  to  the  water  mains,  tix- 
tnres.  or  a])|)arjitus  of  the  Washington  Aqueduct  as,may  be 
rendered  necessary  by  the  construction  or  extension  of  such 
severnl  roads;  and  the  Secretary  of  War  is  hereby  author- 
ized and  directed  to  make  all  regulations  to  carry  into  effect 
tlu^  l)rovisions  of  this  section. 

%  *  41:  *  •  •  • 


Arn«  ihIiii  en  t 
etc. 


Sec!.  0.  Til  at  Congress  reserves  the  right  at  any  time  to 

alter,  inneml,  or  rejx'al  this  act. 

A])i)roved,  August  2.'),  1S94. 
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CHAP.  318.— An  Act  To  antliorizo  tln>  Washinjrton  Alexandria  and    Augufit23,ifl94. 
Mount  Vernon  Electric  Railway  C'onipany  to  extend  ita  line  of  roa<l  ' 

into  and  within  the  District  of  Colnmbia,  and  for  other  pnrposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled^  That  Au^wldr^a^^ank 
the  Wasbington,  Alexandria  and  Mount  Vernon  Electric  Mount  vernon 
Kailway  Company,  a  body  incorporated  under  the  laws  ot*^^^J^[p^^*J^^^ 
the  State  of  Virfjinia,  be,  and  is  hereby,  authorized  to  con- lay  tracks,  etc., 
struct  and  lay  down  a  double-track  street  railway,  except  ^•^' 
as  hereinafter  i)rovided, 

And  the  said  Washiiifrton,  Alexandria  and  Mount  Vernon  Ferry  slip. 
Electric  Kailway  Company  is  hereby  authorized  and  em])ow- 
ered  to  construct  and  maintain,  after  acquiring  title  to  the 
same,  at  the  foot  of  Fourteenth  street,  a  necessary  landing 
and  slip  for  the  operation  of  a  ferryboat  or  transfer  steamer, 
said  landinc^  and  slip  to  be  constructed  on  plans  approved 
by  the  {Secretary  of  War,  and  for  the  purpose  of  connection 
to  use  an  overhead  wire  for  a  distance  of  not  exceeding  Overhead  wire, 
four  hundred  feet,  commencing  at  the  extreme  southern 
end  of  the  slip. 

**•*«♦# 

Skc.  s.  That  the  said  com])any  shall,  before  commencing  Depoait  for  ex- 
work  on  said  railroad  on  such  street,  deposit  with  the Son%*to.^ *°"^^* 
Treasurer  of  the  United  States  to  the  credit  of  the  Wash- 
in^iton  A(piedHct  such  sum  as  the  Secretary  of  War  may 
consider  necessary  to  defray  all  the  expenses  that  may  be 
incurred  by  the  United  States  in  connection  with  the  inspec- 
tion of  the  work  of  construction  of  said  railroad  on  such 
street,  and  iu  niakin^^  g^>od  any  damages  done  by  said  com- 
pany, or  its  works,  or  by  any  of  its  contracting  agents,  to 
any  of  said  mains,  fixtures,  or  apparatus,  and  in  complet- 
ing, as  the  Secretary  of  War  may  consider  necessary,  any 
of  the  work  that  the  said  company  may  neglect  or  refuse 
to  comi)lete,  an<l  that  tlie  Secretary  of  War  may  consider 
necessary  foi"  the  safety  of  said  mains,  fixtures,  or  appa- 
ratus, and  the  said  company  shall  also  deposit  as  aforesaid 
such  further  sums  for  said  purposes  at  such  times  as  the 
Secretary  of  War  may  (M)nsi(ler  ne<'essary:  Provided^  That  ProvUot. 
the  said  sum  sliall  be  disbursed  like  other. moneys  appro-  ™*^^"®™®°*- 
priated  for  the  Washington  Aqueduct,  and  that  whatever 
shall  remain  of  said  deposits  at  the  end  of  one  year  after 
th(*  coinph^tion  of  said  railroad  in  such  street  shall  be 
returned  to  said  company  on  the  order  of  the  Secretary  of  ^t^^n  of  bai- 
War,  with  an  account  of  its  disbursement  in  detail:  And 
proridrd  also,  Tliat  disbursements  of  said  deposits  shall, 
except  in  cases  of  emeigency,  be  made  only  on  the  order 
of  th(^  Seci  etary  of  War.  The  exercise  of  the  rights  by 
this  Act  granted  are  to  terminate  at  the  pleasure  of  the .  ^fl^^l'^/jj;,^ 

.,,-.  .  ,*^,  .1  terminate  ngnt«. 

Secretary  ot  \\  ar  m  case  ot  persistent  neglect  by  said  com- 
pany, oi"  by  its  successors,  to  make  the  deposits,  or  to  com- 
ply with  any  of  the  conditions,  requirements,  and  regula- 
tions aforesaid. 
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liosTrir lions  ^E<^'. --•  *  *  *  P/'or/<Zcf7,  Tliat til 6 limitations, requife- 
eto!* "  "*  ^^'''  inonts,  and  restrictions  imposed  by  this  Act  upon  the  Wash- 
ington, Alexandria  and  Mount  Yernon  Electric  Kailway 
Company  shall  apply  to  the  Falls  Church  and  Potomac 
Kaihvay  Com])any;  and  the  said  Falls  CI lurch  and  Poto- 
mac Kailway  Com])any  shall  be  subject,  in  case  of  any  viola- 
tion of  the  limitations,  roqiurements,  and  restrictions  afore- 
said, to  the  same  fines,  penalties,  and  forfeiture  of  the  imvi- 
le^^es  and  rights  herein  granted  as  the  Washington,  Alex- 
andria and  ]\I()unt  Vernon  Electric  Kailway  Company  is 
subject  to. 

Conait  ion 8      Skc.  24.  That  all  the  conditions,  requirements,  and  obli- 
a!)8i,j;iia"*^'"^  ^"  gatlous  Iniposcd  by  the  terms  of  this  A(;t  ui)on  the  Wash- 
ington, ^Vlexandria  aiul  Mount  Yernon  Electric  Railway 
Company  shall  be  complied  with  by  any  and  all  the  suc- 
cessors to  and  assigns  of  said  company. 
AiMcndm.  uf.      Sk(^  25.   That  tliis  Act   may   at   anytime  be   altered, 
^^'^-  anuMided,  or  repealed  by  the  Congress  of  the  United  States. 

Approved,  August  23,  1894. 


Anj^ust  2.1.1894.      CHAP.  320.— All  Aft  To  authorizo  the  Saint  Louis,  Avoyelles  and 
~  ~  South west<'rn  Kailway  Coin]>any  to  bridj^o  IJayoii  ])es   (ilaiHCH   and 

Atclialalaya  I\iver  in  the  State  of  Louisiana. 

Br  it  (')uicfnl  hi/  the  Svnaie  and  House  of  Repreftnita tires 
St.  L ..  11  i  N .  of  iJic  U)}  ited  States  of  America  in  ConpresH  assemhiedj  That 
sl.uthwi'^st^" lithe  Saint  Louis,  Avoyelles  and  Southwesti»rn  Railway 
Kaii\vMy  (;nm  (\)|,,pQ,iy^  its  succcssors  or  assigns,  be,  nnd  is  hereby, 
t'ayni^iVrs'ViVfi  authorized  to  construct  and  maintain  a  railway  bridge  and 
iava"iiiveJ' La "  J»PP^'<>^<*hcs  thcrcto  ovcr  and  across  Bayou  Des  (liaises,  in 

the  parish  of  Avoyelles,  State  of  Louisiana,  and  also  a 
railway  bridge  and  approaches  thereto  over  and  across  the 
Atcliafalaya  liiver,  b(^tween  Melville  and  the  mouth  of 
Ee<l  Hiver,  in  said  State,  at  such  point  as  may  be  selei'ted 
by  said  railway  company  for  crossing  said  bayou  and  river 
witli  its  railroad  line,  subject  to  the  approval  of  the  Secre- 
Kftiiway,  wajron.  tary  of  War.  8aid  bridges  shall  be  constructed  to  pro- 
an(if«)()tbri(i^'o.M.  y[^l^,  f,^.  f\^^,  passago  of  railway  trains,  and,  at  the  option 

of  said  com])any,  may  be  used  for  the  passage  of  wagons 
and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and 

Toll.  for  foot  passcngcTS.  for  such  reasonable  rates  of  toll  as  may 

be  ai)proved  from  time  to  time  by  the  Secretary  of  War. 
That  the  bridges  over  said  streams  shall  be  constructed 

Drawpiere.  as  diaw  or  i)ivot  bridges:  the  draw  or  pivot  pier  Rhall  be 
over  the  main  channel  of  the  stream  at  an  accessible  navi- 
gable i)oint,  and  the  openings  on  each  side  of  the  pivot  pier 
shall  not  be  less  than  one  hundred  feet  in  the  clear,  unless 
otherwise  expressly  directed  by  the  Secretary  War,  and  if 
so  directed  shall  be  according  to  such  direction,  and  the 
said  o])cnings  shall  be  accessible  at  all  stages  of  water, 
and  the  si>ans  shall  be  not  less  than  ten  feet  above  extreme 
high  water,  as  understood  at  the  point  of  location,  to  the 
lowest  part  of  the  superstructure  of  the  bridge,  and  the 
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piers  and  draw  rests  shall  be  parallel  with,  and  tbe  bridge 
or  bridges  at  right  angles  to,  the  current  of  the  stream  or 
streams,  and  no  riprap  or  other  outside  protection  for 
imperfect  tbundations  shall  be  permitted  to  ax^proach 
nearer  than  four  feet  to  the  surface  of  the  water  at  its 
extreme  low  stage,  or  otherwise  to  encroach  upon  the 
cliannel  ways  i)rovided  for  in  this  Act;  and  all  and  each 
of  said  draws  shall  be  opened  promptly  upon  reasonable 
signals  for  the  passage  of  boats;  and  said  company  shall 
maintain,  at  its  own  expense,  from  sunset  till  sunrise, 
throughout  the  season  of  navigation,  such  lights  or  otlier  Lightn.  ft« 
signals  on  said  bridges  as  the  Light-House  Board  may 
I)rescribe. 

Skc.  -.  That  any  bridge  built  under  this  Act,  and  sub-  Lawful  atruct- 
ject  to  its  limitations,  shall  be  a  lawful  structure,  Jind  shall  rouf©8*°**  ^"^ 
be  recognized  and  known  as  a  post  route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transmission  over 
the  same  of  the  mails,  the  troops,  and  the  munitions  of  war 
of  the  riiited  States  than  the  rate  per  mile  paid  for  the 
transixntatioii  over  the  railroad  or  public  highways  lead- 
ing to  the  said  bridge;  and  it  shall  enjoy  the  rights  and 
l)rivileges  of  other  post  roads  m  the  United  States, 

Skc.  3.  That  no  ll^idge  shall  be  erected  or  maintained    rreenaviga- 
under  the  authority  of  this  Act  which  shall  at  any  time  sub-  ^^**"' 
stantially  or  materially  obstruct  the  free  navigation  of  said 
streams;  and  if  any  bridge  erected  under  such  authority 
shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such    chaDgew 
navigation  he  is  hereby  authorized  to  cause  snch  changeor 
alteration  of  said  bridge  or  bridges  to  be  made  as  will  effec- 
tually obviate  such  obstruction;  and  all  such  alterations 
shall  be  made  and  all  such  obstructions  be  removed  at  the 
expense  of  the  owner  or  owners  of  said  bridge.     And  in 
ease  of  any  litigation  arising  from  any  obstruction  or  alleged    Litigation, 
obstruction  to  the  free  navigation  of  said  streams,  caused 
or  alleged  to  be  caused  by  said  bridge,  the  case  may  be 
brought  in  the  district  court  of  the  United  States  for  the 
western  district  of  Louisiana:  ProrjVZe J,  That  nothing  in    ProvUo. 
this  act  shall  be  so  construed  as  to  repeal  or  modify  an}' of   Existing  lawe. 
the  provisions  of  law  now  existing  in  reference  to  the  pro- 
tection of  the  navigation  of  rivers  or  to  exempt  said  bridges 
from  the  operation  of  the  same. 

Sec.  4.  That  all  railway  companies  desiring  the  use  of  ^^^^^  ®*^"'' 
said  bridges,  or  either  of  them,  shall  have  and  be  entitled 
to  equal  rights  and  privileges  relative  to  the  passage  of 
railway  trains  over  the  same,  and  over  the  approaches 
thereto,  nj)on  i)ayment  of  a  reasonable  compensation  for 
such  use. 

Si:c.  T).  That  the  bridges  authorized  to  be  constructed  ^^'^^^Jjytl 

,        ,,•».,!,,       1.,.  -1,  1  "I  ■        i.j  War  to  approve 

nnder  this  Act  shall  be  built  and  located  under  and  subject  plans,  etc. 
to  such  regulations  for  the  security  of  navigation  of  said 
streams  as  the  Secretary  of  War  shall  prescribe;  and  to 
secure  tliat  object  the  said  company  or  corporation  shall 
submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  said  bridges,  and  each 
of  them,  and  a  map  of  the  location,  giving,  for  the  space  of 
one-half  mile  above  and  one-half  mile  below  the  proposed 
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location,  the  topo^^rapliy  of  the  banks  of  the  streams,  the 
sboie linos atliigli  and  low  water, the diieetion and  strength 
of  the  currents  at  all  stajies,  and  the  soundings  accurately 
showing  the  bed  of  the  stream,  the  location  of  any  other 
brid<»e  or  bridges,  and  shall  furnish  such  other  information 
as  nuiy  be  required  for  a  full  and  satisfactory  understand- 
ing of  the  subject;  and  until  the  said  plan  and  location  of 
tlie  bridge  or  bridges  are  approved  by  the  Secretary  of 
War  th(»  bridge  or  bridges  shall  not  be  built;  an<l  should 

chan^rrs.  any  change  be  made  in  the  plan  of  said  bridges,  or  either 
of  them,  during  the  ])rogress  of  c<mstruction,  such  change 
shall  be  subject  to  approval  of  the  Secretary  of  War.  And 
the  said  structure  shall  be  changed  at  the  cost  and  expense 
of  the  owners  thereof,  from  time  to  time,  as  the  Secretary 
of  War  may  direct,  so  as  to  preserve  the  free  and  conven- 
ient navigation  of  said  streams,  and  the  authority  to  erect 
and  continue  any  and  all  of  said  bridges  shall  be  subject  to 
revocation  by  the  Secretary  of  War  whenever  the  public 
good,  in  his  judgment,  so  rcciuires. 

Ai.Mnd  iiMMit  Sk(\  ().  That  tlie  rigiit  to  alter,  amend,  or  repeal  this  Act 
is  liereby  expressly  reserved. 

TMrm "  umI  "  mn*     '^^'^  •  ^'  ^^'^^^  ^^^^^  -^^'^  shall  be  null  and  void  if  actual  con- 
Jliltinn'""    ^""^  struct  ion  of  the  bridge  or  bridges  herein  authorized  be  not 

counnenced  within  one  year  and  completed  within  three 

years  from  the  approval  of  this  Act. 

Ai)proved,  August  23,  ISiU, 


V\i-. 


Au;:iist  i:7.iM»i        CHAP.  345.— An  Act  To  authorize  the  roiistruction  of  a  bridy^e 
:i(  loss  tli»»  f^.jint  Croix  IiJivt^r  between  Wisconsin  and  Minnesota. 

lie  if  rnnrfrfj  hjf  fJir  Sr)iafr  and  JIohrc.  of  ReprespnfatirrM 

o^....i:i.  AVis.  o/' ///^.  (-)tiir(J  Staff's  of  Amrrira  in  ConfjrettH  assonblef!^  That 
rrniri/.frr'' ''  the  village  of  Osceola,  Polk  (.'ounty,  in  the  State  of  Wis- 

con>;in.  a  mHni<*i]>al  corporation  existing  under  the  laws  of 
\\\o  Stat(^  o{'  Wisconsin,  is  hereby  authorized  andempowere<l 
to  erect,  establish,  and  maintain,  or  authorize  the  erection, 

w  :.^..n   Mii.i  establishment,  and  mainte.nan<*e  of  a  foot  and  wagon  bridge 
""''""'-'  across  the  Saint  Croix  Kiver  at  a  ]H)int  suitable  to  the 

intciests  of  nnvigntion,  from  a  point  in  section  twenty- 
seven,  township  thirty  thiee,  range  nineteen  west,  in  Polk 
County,  Wisconsin,  so  as  to  connect  with  the  opi>osite 
shore  of  sjiid  river  in  the  State  of  Minnesota;  that  said 

I  1..-  n>viii;>  ])ri(ioo  shall  not  interfere  with  the  free  navigation  of  said 
rJN  er  bc^vond  what  is  necessary  in  order  to  carry  into  effect 
tlie  rights  and  privileges  hereby  granted,  and  in  case  of 

Liti:;.i(i.m.  .,,,y  litigation  arising  from  any  obstruction  or  alleged 
obsiinrtion  to  the  free  navigation  of  said  river  the  cause 
may  be  tried  b(  fore  the  circuit  court  of  the  United  States 
in  and  for  any  district  in  which  any  portion  of  said  bridge 
or  obstrn<-tion  is  located.  Said  bridge  shall  be  constructed 
t(>  piovide  for  the  ])assage  of  wagons  and  vehicles  of  all 
kii.ds,  for  the  transit  of  animals,  and  for  foot  passengers, 

Toll.  for  surh  reasonabh*  rates  of  toll  as  maybe  fixed  by  the 

sai<l  \  illagf'  of  Osceola  fnuu  time  to  time  and  approved  by 
the  Secretarv  of  War. 


Opening  draw. 
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Seo.  2.  That  the  bridge  under  this  act  shall  be  con-  Drawbridge, 
stnicted  as  a  pivot  drawbridge,  with  the  draw  over  the 
main  channel  of  the  river  at  an  accessible  and  navigable 
])oint,  and  with  a  low-water  span  of  not  less  than  one 
hundred  and  ten  feet  in  length  in  the  clear  on  each  side  of 
the  central  or  i)ivot  pier  of  the  draw,  measured  at  right 
angles  to  tlie  axis  of  the  channel:  Provided^  That  the  said  ^^^**; 
draw^  shall  he  opened  promptly  on  reasonable  signal  for  """'"" 
the  passage  of  boats,  vessels,  and  other  water  craft  whose 
construction  shall  be  such  as  not  to  admit  of  tlieir  passage 
un<ler  said  bridge. 

Sec.  ;5.  That  any  bridge  constructed  under  this  act  and    Lawful  stmct- 
according  to  its  provisions  and  conditions  shall  be  a  lawful^"' 
structure,  over  which  may  be  transmitted  the  mails,  troops, 
and  munitions  of  war  of  the  United  States  free  of  charge; 
and  the  United  States  shall  have  the  right  of  way  for 
postal -telegraph  purposes  across  said  bridge.  graph.  *    ^^  ^ 

Sec.  4.  That  the  structure  herein  authorized  shall  be  ^^^^'^^^^  ^^J 
built  and  located  under  and  subject  to  such  regulations  for  pi^s,  etc.^^"*^* 
the  security  of  the  navigation  of  said  river  as  the  Secretary 
of  War  shall  prescribe,  and  to  secure  that  object  the  cor- 
poration named  shall  submit  to  the  Secretary  of  War,  for 
his  examinaticm  and  approval,  a  design  and  drawing  of  the 
bridge  and  a  map  of  the  location,  giving,  for  the  space  of 
one  mile  above  and  one  mile  below  the  proposed  location, 
the  topography  of  the  banks  of  the  river,  the  shore  lines  at 
high  and  low  water,  the  direction  and  strength  of  the  cur- 
rent, and  the  soundings,  accurately  showing  the  bed  of  the 
stream,  and  shall  furnish  such  other  information  as  shall 
b(*  required  for  a  full  and  satisfactory  understanding  of  the 
subject;  and  until  the  said  i)lans  and  location  of  the  bridge 
are  decided  by  the  Secretary  of  War  to  be  such  as  will  not 
materially  afl'ect  the  interest  of  navigation  the  bridge  shall 
not  be  commenced  or  built;  and  should  any  change  be  made  changes, 
in  the  plan  of  said  bridge  during  the  progress  of  construc- 
tion such  chnnge  shall  be  subject  to  the  approval  of  the 
Secretary  of  War;  and  the  sai<l  structure  shall  atall  times 
be  so  kept  and  managed  as  to  offer  reasonable  and  proper 
means  for  the  passage  of  vessels  through  or  under  said 
structure;  and  for  the  safety  of  vessels  passing  at  night 
there  sliall  be  displayed  on  said  bridge,  from  the  hours  of 
suns(»t  to  sunrise,  such  lights  as  may  be  prescribed  by  the  Lighta. 
Light  llonse  i>oard;  and  the  said  structure  shall  be  changed 
or  removed,  at  the  cost  and  expense  of  the  owners  thereof, 
from  time  to  time,  as  Congress  may  direct,  so  as  to  preserve 
the  tree  and  convenient  navigation  of  said  river;  and  the 
autliority  to  erect  and  continue  said  bridge  shall  be. subject 
to  revocation  and  modilication  by  law  when  the  public  good 
shall,  in  the  jndgment  of  Congress,  so  require,  without  any 
exjxMise  (n  cliargc  to  the  United  States. 

Skc  o.  That  the  right  to  alter,  amend,  or  repeal  this  Act    Amendment, 
is  hereby  expressly  reserved.  ®^' 

Si:(\  (».  That  this  act  shall  be  null  and  void  if  actual  Commencemeni 
construction  ot  the  bridge  herein  authorized  be  not  com- *°^ ^^^^p^®*^®**' 
menced  within  one  year  and  completed  within  three  years 
fi'om  the  <late  thereof. 

Api)roved,  August  27,  1894. 
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Auynst  27,  is'.M.  CHAP.  350.— All  Act  To  aiitb(»riz<?  the  lUloxi  and  Rack  Bay  Bridge 
Company  to  construct  an<l  maintain  a  bridge  over  tliat  portion  of  the 
JJay  of  Jiiloxi,  in  the  State  of  Mississippi,  known  as  Back  Bay. 

JU'  it  enncied  hi/  the  JSenate  ami  Houhc  of  J&presen  la  tires 
i\T\\w\luy('Zu-^f  '^^''  I  fiftvd  /States  of  America  in  ConijresH  aHHcmbled^  Tbat 
j.anN  inay  bud;;,  the  lUIoxi  luul  Back  Bay  Bnclgc  Company  be,  and  is 
r.ark  p.ay.  h(*i'(*by,  authoiizecl  and  emi)owered  to  construct,  build,  aud 

maintain  a  bri(l«:eover  and  across  that  part  of  Biloxi  Bay, 
in  the  State  of  Mississippi,  known  4is  Back  Bay,  so  as  to 
Wat;. .11.  •  t.  .  connect  the  town  of  Biloxi,  Mississippi,  with  the  mainlaud 
^""'^'  north  of  it  by  wa<^on  road  and  street -car  lines. 

Lawful  «tni.^t^      ^\A\  2.  That  auy  bridge  built  under  this  act  shall  he  a 
mr  an.    1...S   |.^^^.|.^j|  structure,  and   Tnited   States  mails  aud    United 

States  troops  and  munitions  of  war  shall  be  allowed  to 

]»ass  over  it  free  of  charge. 

i)r;nv.  Sec.  3.  That  said   bridge  shall  be  constructeil  with  a 

diaw  over  the  main  channel  of  sai<l  bay  of  a  suffieient 

length  to  afford  am])le  space  to   admit  of  the   passage 

through  it  of  such  vessels  as  can  navigate  said  Back  Bay, 

and  said  draw  shall  be  at  right  angles  to  the  current  of 

<V.ontu.'<iiiw  the  bay  at  that  i)oint:  Prorided,  That  said  draw  shall  be 

poniii^.  lau.  ^j^^^,jj^,^'j  pvoniptly  by  said  company,  upon  reasonable  sigual, 

for  the  i)a.ssa«ie  «)f  boats;  and  saitl  company  shall  maintain, 

Li^ri.is.H..      at  its  own   ex])ense,  from  sunset  to  sunrise,  such  lights 

or  other  signals  as  the  Light-House  Board  shall  prescribe. 

ti.!n. '     '"*  '^''      Se(\  4.  That  no  biidge  shall  be  erected  or  maintained 

under  the  autliority  of  this  act  which  shall  at  any  time  sub- 
stantially or  materially  obstruct  the  free  navigation  of  saiu 
Back  r>ay.  And  if  any  bridge  erected  under  such  author- 
ity shall,  in  the  opinion  of  the  Secretiiry  of  War,  obstruct 
such  navigation,  he  is  hereby  authorized  to  cause  such 
Changes.  (jhauge  or  alteration  of  said  bridge  to  be  made  as  will 
effectually  obviate  such  obstruction;  all  of  such  changes 
or  alterations  shall  be  made  at  the  expense  of  the  owners 
of  said  bridge. 

w^.'r  ^Va'^m.ve     ^^''^''  ^'  '*'l'*^^  coustructiou  of  thc  bridge  shall  not  be 
i.iai'iH.  *  '  "  "  '  commenced  until  a  copy  of  the  Coast  Survey  ch.irt  of  sjiid 

Back  r>ay,  with  the  proposed  line  of  crossing  aud  location 
of  draw  nmrked  upon  it,  and  detailed  plan  showing  width 
of  draw  and  character  of  i>roposed  construction  of  bridge 
and  draw,  shall  have  been  submitted  to  and  approved  by 
the  Secretarv  of  War. 
,„;.;;; ';;;;;,  *  ';,;„;;  Si:( '.  (I.  That  this  Act  shall  be  null  and  void  if  actual  con- 
pin  i..ii.  struct  ion  of  the  bridge  herein  authorized  be  not  com- 
menced within  one  year  and  completed  within  three  years 
from  the  date  hereof. 
^  AuM  n.iMunt.     (^,,^,   -    .j.,jj,^  theright  toalter,  amend,  or  repeal  this  Act 


is  herebv  exiu'esslv  reserved. 
A  PI ) roved.  August  ii7,  181)4. 
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CHAP.  351. — An  Act  To  authorize  the  conBtmction  of  a  bridge  August S7,18M. 
acxx>68  the  Osage  River,  in  the  State  of  MiBSouri.  

Be  it  cna<;ted  by  the  Senate  and  House  of  BqfreaentaHves  • 
of  the   United  States  of  America  in  Congress  assembted. 
That  it  shall  be  lawful  for  the  Dulnth,  Sprmgfleld  and  flS?"Si®P^ff 
Gulf  Bailroad  Company,  a  corporation  organLsed  under  the  A*iiroad  Crai- 
laws  of  the  State  of  Iowa,  its  successors  or  assigns,  to  SS»Si5«^ 
construct  and  maintain  a  bridge  across  the  Osage  Biver^at 
some  point  on  the  river  in  the  counties  of  Morgan  or  Gam- 
den,  and  State  of  Missouri,  the  location  to  he  subiect  to 
the  approval  of  the  War  Department;  that  ^d  bridge 
may  be  constructed  for  railway,  wagon,  and  postal  service,   B»iiim  aad 
with  single  or  double  tracks  for  railway  traffic,  and  shall  ^'«*®  bridge, 
be  constructed  under  the  conditions  and  limitations  herein- 
after specified. 

Sec.  2.  That  said  bridge  shall  not  interfere  with  the  ftee^'**  n^^^ii^ 
navigation  of  said  river  beyond  what  may  be  necessary  to 
cany  into  effect  the  rights  and  privOeges  herein  gnuoitedi 
and  in  case  of  any  litigation  arising  under  the  provisions  Litigntkui. 
of  this  Act,  such  litigation  may  be  tried  and  determined  by 
the  circuit  court  of  the  United  States  within  whose  jiiris- 
diction  said  bridge  is  located. 

Sec.  3.  That  the  bridge  hereby  authorized  to  be  con-  HighMdfe. 
structed  must  be  constructed  as  a  high  bridgOi  with 
unbroken  and  continuous  spans,  having  at  least  one  chan- 
nel span  with  not  less  than  four  hundred  feet  clear  channel 
way,  and  all  other  spans  to  have  a  clear  channel  way  of 
not  less  than  three  hundred  feet,  and  all  spans  shall  have 
a  clear  head>room  of  not  less  than  fifty  feet  above  hish-  • 

water  mark,  and  the  piers  of  said  bridge  shall  be  paraSel 
with  the  current  of  said  river  where  said  bridge  may  be 
erected. 

Sec.  4.  That  any  bridge  constructed  under  this  Act  shall  J[;*^5d**pSlI 
be  a  lawful  structure  and  shall  be  a  post  road,  over  which  nnue. 
no  higher  charge  shall  be  made  for  the  transmission  of 
mails,  troops,  and  munitions  of  war  of  the  Government  of 
the  United  States,  or  for  passengers  or  freight  passingover 
the  same  than  the  rate  per  mile  charged  for  their  trans- 
portation over  the  railroad  or  public  highways  leading  to 
the  said  bridge;  and  equal  privileges  m  the  use  of  said 
bridge  shall  be  granted  to  all  telegraph  and  telephone 
companies.    The  United  States  shall  have  also  the  right   Bjetai-teie- 
of  way  over  said  bridge  for  postal-telegraph  purposes.        '"^^ 

Sbc.  5.  That  all  railway  companies  desiring  to  use  said  „  ,yy.„^. 
bridge  shall  be  entitled  to  equal  rights  and  privileges  in 
using  the  same,  including  the  machinery  and  flxtares 
thereto  belonging,  and  also  the  approaches  thereto,  upon 
such  terms  and  conditions  as  shall  be  prescribed  by  tiie 
Secretary  of  War  upon  hearing  the  allegations  and  proofii 
of  the  parties  in  interest,  in  case  they  shall  not  be  able  to 
agree  upon  such  terms  and  conditions. 

Sec.  (>.  That  the  said  railway  company,  before  entering  ^«^^*»jyjj 
upon  the  construction  of  said  bridge,  shall  submit  to  the  ^SL,  etel**^^* 
Secretary  of  War  plans  and  drawings  of  said  stractore, 
together  with  a  map  of  the  location  thereof  for  one  mile 

ENa  94 ^225 
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above  and  one  iiiilc  below  said  location,  giving  the  topog- 
raphy ot  the  banks  of  the  river,  the  shore  lines  at  high 
and  low  watci*,  the  direction  and  strength  of  the  enrrent 
of  said  river  at  all  stages  of  the  water,  showing  also  the 
bed  of  the  river  and  the  channel,  with  such  other  and 
further  information  as  the  Secretary  of  War  may  reqnin', 
which  said  drawings  and  other  infonnatiou  aforesaid  shall 
be  examined  by  him,  and  if  he  shall  approve  the  same  hi* 
sliall  so  notify  the  said  railway  company  of  such  approval, 
and  thcreupcm  said  company  may  proceed  to  the  erection 
of  said  bridge.    The  Secretary  of  War  may  direct  such 

Alterations,  alterations  in  such  xdans  as  he  may  deem  necessary  to  the 
better  ])rotection  of  navigation,  and  such  alterations  shall 
be  made  by  the  said  railway  company  at  its  exi>en8e.  The 
said  railway  company  may  at  any  time  make  any  altei'a- 
tions  deemed  advisable  to  be  made  in  said  bridge,  but 
must  first,  submit  such  proposed  alterations  to  the  Secre- 
tary of  War,  and  his  ai)i)roval  shall  be  first  had  before 
thc^y  shall  be  authorized  or  made. 

Aidstoiiaviga  ^j/(;  7^  That  tlic  Said  bridge  herein  authorized  to  be 
(;onstru(^tcMl  shall  be  so  kex)t  and  managed  at  all  times  as 
to  alford  proi»er  means  and  ways  for  the  passage  of  ves- 
sels, barges,  or  nxits  under  it  both  by  day  and  night. 
There  shall  be  displayed  on  said  bridge,  from  sunset  \o 

LiKiitH,otc.  sunrise,  such  lights  and  signals  as  may  be  directed  by  the 
Li^ht House  Board,  and  such  changes  may  be  made  from 
time  to  time  in  the  structure  of  said  bridge  as  the  Secretaiy 
of  War  may  direct,  at  the  exin?nse  of  said  railway,  in  onlcV 
the  more  eilectually  to  preserve  the  fi^ee  navigation  of  ssiid 
river, or  the  said  structure  shall  be  altogether  removed  if,  in 
the. judgment  of  the  Secretary  of  War,  the  public  good  may 
re<iuiresuoli  removal,  and  without  expense  or  charge  to  the 
United  States. 

commoncc.     gj^c.  S.  That  tliis  Act  shall  be  null  and  void  if  actusd 
lion.  construction  of  the  bridge  herein  authorized  be  not  com- 

inenced  within  one  year  and  completed  within  three  years 
from  the  date  of  the  approval  of  this  Act* 
.t;.^*"®^^*^'""'"*'     ^^"^^''  *^  That  the  right  to  alter,  amend,  or  repeal  this 

Act  is  hereby  expressly  reserved. 

Ai)proved,  August  27, 1894. 


Aup:n8t27, 1804.     CHAP.  352. — All  Act  To  authorize  the  oonstraction  of  ft  bridgf 
"  iicTosH  llio  Missouri  Kivor  at  Do  Witt,  Carroll  Connty,  Mianouri,  and  to 

estahlisli  it  as  a  post  road. 

Be  it  v)i acted  by  the  Senate  and  Howte  of  BepresentoHtes  of 

t'!ilf'un'd^\Tun'^''^'  ^'"'^''^^  Staten  of  America  in  Congrens  assembled.  That  it 
KaiiroVd  (om  shall  bc  hiwful  for  thc  Duluth, Sprlugfleld  aiid  GuIf  Bail- 
XilllSml^'^^^  (N>mi)any,  a  corporatiou  organiz^  under  the  laws  of 
j>oVitt.  :mo.    '  the  JState  of  Iowa,  or  its  auccessoi'S  or  as8igUB,to  constmct 

a  bri(]<[rc  across  the  Missouri  liiver  at  a  iK>int  opposite,  or 
as  iH'arly  opposite  as  ui ay  be,  to  the  towa  of  DeWitt^in 
the  county  of  Carroll  and  State  of  Missoari;  that  said 
brid<>:e  may  be  constructed  for  railway,  wagon,  and  postal 
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service,  with  single  or  double  track,  for  railway  traffic,  and  ^^^^^^'^j  »n<^ 
shall  be  constructed  under  the  conditions  and  limftations  ^^^^'^  "  ^'" 
beremafter  specified. 

Sec,  2.  That  said  bridge  shall  not  interfere  with  the  free    Free  naviga. 
navigation  of  said  river  beyond  what  may  be  necessary  to****"* 
carry  into  effect  the  rights  and  privileges  herein  granted, 
aiid  m  case  of  any  litigation  arising  under  the  provisions    Litigation 
of  this  Act  such  litigation  may  bo  tried  and  determined  by 
the  circuit  court  of  the  United  States  within  whose  juris* 
diction  said  bridge  is  located. 

8ec.  3.  That  the  bridge  hereby  authorized  to  be  con-  High  bridge. 
structed  must  be  constructed  as  a  high  bridge,  with 
unbroken  and  continuous  spans;  all  spans  over  the  water- 
way to  have  a  clear  channel  way  of  not  less  than  four  hun- 
dred feet  and  a  clear  headroom  of  not  less  than  lifty-five  feet 
above  high-water  mark. 

Sec.  4,  That  any  bridge  constructed  under  this  Act  shall  ^rg^^^d^  ^^^l\ 
be  a  lawful  structure,  nnd  shall  be  known  as  a  post  road,  router'*  ^°* 
over  which  no  higher  charge  shall  be  made  for  the  trans- 
mission of  mails,  trooi>s,  and  munitions  of  war  of  the  Gov- 
ernment of  the  United  States  or  for  passenger  or  freight 
passing  over  the  same  than  the  rate  i)er  mile  charged  for 
their  transportation  over  the  railroad  or  ])ublic  highways 
leading  to  the  said  bridge,  and  equal  privileges  in  the  use 
of  said  bridge  shall  be  granted  to  all  telegraph  and  tele- 
phone companies.  The  United  States  shall  also  have  the 
right  of  way  over  said  bridge  for  postal- telegraph  purposes.  grL^h****  ^^^^' 

Sec.  5.  That  all  railway  companies  desiring  to  use  said    ^»^  V-v  "ti^er 
bridge  shall  be  entitled  to  equal  rights  and  privileges  jij  <'**"»i*»°*^''* 
using  the  same,  including  the  machinery  and   fixtures 
thereto  belonging,  and  also  the  approaches  thereto,  upon 
such  terms  and  conditions  as  shall  be  prescribed  by  the    Temm. 
Secretary  of  War  upon  hearing  the  allegations  and  proofs 
of  the  parties  in  interest,  in  case  they  shall  not  be  able  to 
agree  upon  such  terms  and  conditions. 

Sec.  6.  That  the  said  railway  company,  before  entering  secretary  of 
upon  the  construction  of  said  bridge,  shall  submit  to  the  ^^^ ^^pi'"*^® 
Secretary  of  War  plans  and  drawings  of  said  structure, 
together  with  a  map  of  the  location  thereof  for  one  mile 
above  and  one  mile  below  said  location,  giving  the  topog- 
raphy of  the  banks  of  the  river,  the  shore  lines  at  high 
and  low  water,  the  direction  and  strength  of  the  current 
of  said  river  at  all  stages  of  the  water,  showing  also  the 
bed  of  the  river  and  the  channel,  with  such  other  and 
further  information  as  the  Secretary  of  War  may  require; 
which  said  drawings  and  information  aforesaid  shall  be 
examined  by  him,  and  if  he  shall  approve  the  same  he  shall 
so  notify  the  said  railway  company  of  such  approval,  and 
thereupon  said  company  may  i)roceed  to  the  erection  of 
said  bridge.  The  Secretary  of  War  may  direct  such  alter-  Alterations, 
ations  in  such  plans  as  he  may  deem  necessary  to  the  bet- 
ter protection  of  navigation,  and  such  alterations  shall  be 
adopted  by  the  said  railway  company.  The  said  railway 
company  may  at  any  time  make  any  alterations  deemed 
advisable  to  be  made  in  said  bridge,  but  must  first  submit 
such  proposed  alterations  to  the  Secretary  of  War,  and 
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bis  approval  shall  be  first  bad  before  they  shall  be  anthor- 
ized  or  made. 
Aids  to  Duvi-     Sec.  7.  That  the  said  bridge  herein  authorized  to  be 

gation.  constructed  shall  be  so  kept  and  nmnaged,  at  all  times,  as 

to  alford  proper  ways  and  means  for  the  passage  of  veasels, 
barges,  or  rafts  under  it,  both  by  day  and  night.  There 
shall  be  displayed  on  said  bridge,  from  sunset  to  sunrise, 
Lighta,  etc.  such  lights  and  signals  as  may  be  directed  by  the  Li^ht- 
House  Board,  and  such  changes  may  be  made,  firom  time 
to  time,  in  the  structure  of  said  bridge  as  the  Secretary  of 
War  may  direct,  at  the  expense  of  said  railway,  in  order 
the  notore  eil'ectually  to  preserve  the  free  navigation  of  said 
river,  or  the  said  structure  shall  be  altogether  removed,  if, 
in  the  judgment  of  the  Secretary  of  War,  the  publjc  good 
may  require  such  removal,  and  without  expense  or  charge 
to  the  United  States. 
coinmenco-     Seo.  8.  That  tlils  Act  Shall  bcnnll  and  void  if  actual  con- 

pieti.i!!"  "^  *^"'"  struction  of  the  bridge  herein  authorized  be  not  commenced 
^vithin  one  year  and  completed  within  three  years  from  the 
date  of  the  approval  of  this  Act. 

^  Am e n d nioiit,  gEC.  9.  That  the  right  to  alter,  amend,  or  repeal  this  Act 
is  hereby  specially  reserved. 

Approved,  August  27, 1894. 


RESOLUTIONS. 

l)eceinl>or    10,      [So.  6.  ]  Joint  Rosolii tion  To  authorize  the  Seoretaxy  of  War  to  grant 

^^'^' ponuits  for  the  ii«o  of  tho  Monument  grounds  anci  reaervationa  or 

public  Hpace8  in  tho  City  of  Washington,  and  for  other  purposes. 

ReRolved  by  the  Senate  and  House  of  Representatives  of 
pnhia^'cmln"/'''^  L^w//c^  States  of  America  in  Congress  assembledj  That 
niriit!    ^"**  ^^*  the  Secretary  of  War  is  hereby  authorized  to  grant  per- 
M^oTu^ul^i,  Tt  ""ts  to  the  Executive  Committee,  Knights  of  Pythias,  for 
irn.uiidrt  uud  res-  tho  uso  of  tlio  Mouumeiit  grounds  for  temporary  camp  pur- 
irAuKust/i8w.'  poses,  and  the  reservations  or  public  spaces  along  the  line 
of  Pennsylvania  Avenue  for  the  erection  of  attuids  wiUi 
seats  thereon  on  the  occasion  of  thePytliian  Oondave  and 
Encampment  to  be  held  in  the  City  of  Washington  la 
August,  eighteen  hundred  and  ninety-four,  if,  in  his  opin- 
ion, such  use  will  inflict  no  senous  or  permanent  imury 
upon  such  grounds,  reservations  or  public  spaces:  and  the 
District  Commissioners  are  hereby  authorized  to  designate 
such  streets,  avenues  and  sidewalks  in  the  District  as  they 
may  deem  necessary  and  proper  for  the  purpoaee  of  the 
occasion. 

Approved,  December  19, 1893, 
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[No.  23.]  Joint  Resolation  Directing  the  Secretary  of  War  to  cause     May  4, 1894. 

an  examination  to  be  made  to  determine  if  there  is  probability  and 

danger  of  the  Mississippi  River  cutting  through  the  space  dividing 
such  river  from  the  Saint  Francis  River  in  the  vicinity  of  Walnut 
Bend;  Arkansas. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled^  That  the   .Mi»»i»8ippi 
Secretary  of  War  be,  and  he  is  hereby,  authorized  and    ExLnination 
directed  to  cause  an  examination  to  be  made  to  determines®*/  wainut 
if  there  is  probability  and  danger  of  the  Mississippi  Kiver danger  to   st. 
cutting  through  the  space  dividing  such  river  from  the^^*°^^®^*^'®^* 
Saint  Francis  Eiver  in  the  vicinity  of  Walnut  Bend,  Arkan- 
sas, some  twenty  miles  above  the  mouth  of  the  Saint  Francis 
Kiver,  and  if  such  danger  exists,  to  cause  to  be  made  a 
survey  and  estimate  of  the  amount  necessary  to  prevent 
damage  to  the  navigation  of  the  Saint  Francis  River. 

Approved,  May  4,  1894. 


[No.  33.]  Joint  Resolution  Directing  the  Secretary  of  War  to  appoint    June  29, 18M. 

a  commission  of  engineers  to  examine  and  report  upon  the  cost  of  deep 

ening  the  harhors  of  Superior  and  Daluth  and  their  entrances  to  a 
uniform  depth  of  twenty  feet. 

Resolved  by  the  Senate  and  Hottse  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled,  That  the    Harboraof  du- 
Secretary  of  War  be,  and  he  is  hereby,  directed  to  appoint  J?^^  *°^  '^^J**^' 
a  commission,  to  consist  of  three  engineers,  to  examine  the    commission  to 
harbors  of  Superior  and  Duluth  and  the  entrances  thereto,  dee^nJnT©  "^ 
with  a  view  of  ascertaining  the  cost  of  deepening  said  har-  trance, 
bors  and  entrances  to  a  uniform  depth  of  twenty  feet,  and 
to  report  their  conclusions  to  the  Secretary  of  War  without 
delay,  to  be  by  him  transmitted  to  Congress. 

Approved,  June  29, 1894. 


PRIVATE  ACTS. 


J  CHAP.  115. — An  Act  To  provide  for  the  adjustment  and  payment  of     june  23, 1894. 

^  le  claim  of  Thomas  Rhys  Smith  for  work  done  and  materials  fur 

nished  for  the  hreakwater  at  Bar  Harbor,  Maine. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled.  That    Thomaa  Rhys 
the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and  ^™**^- 
directed  to  examine  and  adjust  the  claim  of  Thomas  Ehys   ciaim  for  work, 
Smith  against  the  Government  of  the  United  States  for^J^'^^^'^^J' 
work  done  and  materials  furnished  for  the  breakwater  at ju»t«d. 
Bar  Harbor,  Maine,  under  a  contract  between  said  Thomas 
Rhys  Smith  and  the  United  States,  and  determine  what 
amount  of  work  was  done  and  materials  furnished  there- 
under, the  amount  paid  on  account  thereof,  and  the  balance 
remaining  unpaid,  which  balance  he  shall  certify  to  the 
proper  accounting  officers  for  payment  in  the  manner  pre- 
scribed by  law ;  and  for  the  payment  of  said  claim  the  sum    Payment. 
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of  six  thousand  three  hundred  and  ninety-one  dollars  and 

twelve  cents,  or  so  much  thereof  as  may  be  necessary,  is 

hereby  appropriated  out  of  any  money  in  the  Treasury  not 

Proviso.         otherwise  appropriated:    Provided^  That  before   makin<; 

any  payment  tlie  Secretary  of  War  shall  exact  fi'oni  said 

I D  d o  m  II  i  t  y  Thomas  Rhys  Smith  a  bond  in  the  penal  sum  of  ten  thou- 

^^^'  sand  dollars,  with  sufficient  sureties,  to  be  approved  by 

him,  conditioned  to  indemnify  the  (Jnited  States  against 

any  lawful  claim  of  any  other  party  or  parties. 

Approved,  June  23,  1894. 


August  8, 1894.  CHAP.  240.— An  Act  To  provide  for  the  adjustment  and  payment 
of  tho  clniin  of  the  American  Transportation  Company  for  dredging 
done  at  Fairport  Harbor,  in  the  State  of  Ohio. 

Be  it  enacted  by  the  Senate  and  House  of  Representutires 
Tl^iirH^rtatfoS  ^^^''^  United  States  of  America  in  Congress  a^semhled^  That 
cmnpaily.^ "  *""  tlic  Secretary  of  War  be,  and  he  is  hereby,  authorized  and 

rialim\r.'i'.lmil'^^^^'^^^  ^^  cxaminc  and  adjust  the  claim  of  the  American 
iun  Fairjiort  Transportation  Company  against  the  Government  of  tho 
uarbor.  Ohio.  Uj^jt^d  Statcs  for  drcdgiug  done  at  Fairport  Harbor,  in  the 
Stateof  Ohio,  under  a  contract  bet  ween  said  American  Trans- 
portation 0()nii)any  and  the  United  States,  and  determine 
what  amount  of  dredging  was  done  thereunder^  the  ainoant 
paid  on  account  thereof,  and  the  balance  remaining  unpaid, 
which  balance  he  shall  certify  to  the  proper  accounting 
ofiicers  for  payment  in  the  manner  prescribed  by  law;  and 
for  the  payment  of  said  claim  the  sum  of  live  thousand  four 
hundred  and  thirty  four  dollars  and  eighteen  cents,  or  so 
inu(;h  thereof  as  may  be  necessary,  is  hereby  appropriated, 
out  of  any  money  in  the  Treasury  not  otherwise  appropri- 
ated. 

Approved,  August  8, 1894. 


AiigiiHi  17, 1894.     CHAP.  298.— An  Act  To  authorize  the  appointment  of  James  Will- 
iam  Abert  to  tho  retired  list  of  tho  Army. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
Ahi"  t! "  ^^'"'''"'  ^^'^  U7iited  States  of  America  in  Congress  assembled^  That  tlie 

President  be,  an<i  he  is  hereby,  authorized,  by  and  with 
tM^nnljo^^Trm^^^  aclvice  aud  consent  of  the  Senate,  to  appoint  James 
rttiriid  liHt.        William  Abert  to  the  Army  of  the  United  States,  and  to 

])lace  said  Abert  on  the  retired  list  thereof  with  the  rank  of 

major  of  engineers. 

lleceived  by  the  President,  August  6, 1894. 

[NoTK  BV  THE  DEPARTMENT  OF  STATE.— The  fore- 
going act  having  been  presented  to  the  President  of  the 
United  States  for  his  appro  val, and  not  havingbeen  returned 
by  him  to  the  house  of  Congress  in  which  it  originated 
within  the  time  prescribed  by  the  Constitution  of  the 
United  States,  has  become  a  law  without  his  approvaLJ 
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CHAP.  324.— An  Act  For  the  relief  of  B.  D.  Greene.  August  23, 1894. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives 

B.B.Greene. 


B,  1).  Greene,  boudsiiiaii  of  George  E.  Ward,  wlio  sball 
file  the  proper  vouchers  for  money  advanced  or  labor  and 
materials  furnished  in  and  about  the  work  of  improvement 
on  the  Kappahannoek  Kiver  during  the  year  eighteen  hun- 
dred and  eighty- nine,  the  sum  of  one  thousand  nine  hun- 
dred and  sixteen  dollars  and  ninety-seven  cents,  being  the 
amount  due  George  E.  Ward  by  the  Government,  which 
said  sum  shall  be  paid  to  the  said  B.  D.  Greene. 

Approved,  August  23, 1894. 


CHAP.  354.--An  Act  Directing  the  issue  of  a  duplicate  of  a  lost   August  27, 1894. 
check  drawn  by  Captain  W.  H.  Bixby,  Enjijineers  United  States  Army, 
at  Newport,  Rliode  Island,  in  favor  of  Messrs.  Hughes  Brothers  and 
Bangs. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of 
the  United  States  of  America  in  Congress  assembled,  That    Hiighe«  Broth 
Captain  W.  H.  Bixby,  Engineers  United  States  Army,  ^Su^ita^^'iSXeck 
be,  and  is  hereby,  authorized  and  instructed  to  issue  a^oJssweto. 
duplicate  of  an  original  check  under  such  regulations  in 
regard  to  its  issue  and  ])ayment  as  have  been  prescribed 
by  the  k4ecretary  of  the  Treasury  for  the  issue  of  duplicate 
checks  under  the  provisions  of  section  thirty-six  hundred    ^^j^^-^®*^-  3®*^' 
and  forty-six,  Eevised  Statutes  of  the  United  States.    Said^' 
duplicate  check  to  take  the  place  of  an  original  check 
issued  by  said  W.  H.  Bixby  on  September  twonty-tifth, 
eighteen  hundred  and  ninety-three,  upon  the  subtreasury 
at  New  York,  in  favor  of  Hughes  Brothers  and  Bangs,  for 
the  sum  of  five  thousand  and  eleven  dollars  and  ninety- 
three  cents,  and  numbered  two  hundred  and  fifty-nine 
thousand  and  one,  being  for  services  in  August,  eighteen 
hundred  and  ninety-three,  under  their  contract  with  the 
United  States  for  work  at  Point  Judith,  Khode  Island, 
which  check  is  alleged  to  have  been  lost  in  its  transmission 
through  the  United  States  mail. 

Approved,  August  27, 1894. 


INDEX. 


[The  referencea  in  Roman  are  to  part  (or  volume),  and  those  in  Arabic  to  page.] 

Acacia  (schooner),  removal  of  wreck  of h^t  611 

A^ate  Bay,  Minu.)  improvement  of  harbor  at i,  308;  iVy  2011 

Annapee  and  Western  Railway  Company,  bridge  of I,  428 

Ahnapee  Harbor,  Wis.,  improvement  of 1, 321 ;  IV,  2064 

Aitken,  Kate  V.  (schooner),  removal  of  wreck  of i,  174 ;  ii,  1128 

Akera,  Annie  W,  (schooner),  removal  of  wreck  of Ii^i  61^ 

Alabama  River,  Ala. : 

Bridge  near  Montgomery,  construction  of I,  425 

Improvement  of I,  205;  II,  1277 

Alamo(fa  Harbor,  Cal.,  establishment  of  harbor  lines i,  424 :  iv,  2505 

Albemarle  Sound,  N.  C,  improvement  of  waterway  between  Norfolk  Haruor 

and 1,  151;  ii,  983 

Allegheny  River,  Pa. : 

Bridge  at  Creighton,  construction  of l,  428 

Bridge  below  Tareutum,  construction  of I,  428 

Dam  at  Herr  Island,  construction  of I,  292 ;  iii,  1918 

Improvement  of 1,292;  lU,  1913 

Alloway  Creek,  N.  J.,  improvement  of I,  116;  II,  855 

Alma  (vessel),  removal  oi  wreck  of I,  62,609 

Alpena  Harbor,  Mich.,  improvement  of I,  354 ;  iv,  2241 

Altamaha  River,  Ga.,  improvement  of I,  178 ;  li,  1169 

Alva  (steam  yacht),  removal  of  wreck  of h^i  604 

Amite  River,  La.,  improvement  of I,  222 ;  in,  1354 

Anacostia  River,  D.  C,  improvement  of 1, 13MB ;  ii,  939 

Anderson,  Eliza   (schooner),  removal  of  wreck  of i>  82, 712 

Andei'8on,  G,  W.  (steamer),  removal  of  wreck  of I,  232 ;  in,  1383 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  39,536 

Apalachicola  Bay,  Fla. ,  improvement  of i,  196 ;  il,  1249 

Apalachicola  River,  Fla.,  improvement  of i>197;  ii,  1252 

Appomattox  River,  Va.,  improvement  of i,  149 ;  ii,  981 

Appoquinimink  River,  Del. ,  improvement  of i,  119 ;  ii,  875 

Aquia  Creek,  Va.,  improvement  of 139 ;  u,  944 

Arkansas  River: 

Bridge  at  Little  Rock,  Ark.,  construction  of i,  425 

Improv^ement  of 1,252;  in,  1531 

Kemoving  obstructions  in i,  251 ;  in,  1529 

Arthur  Kill,  N.  Y.  and  N.  J.,  improvement  of 1,97,798 

Arthur,  Lake,  La. ,  improvement  of i,  227 ;  ui,  1372 

Ashland,  Wis.,  improvement  of  harbor  at i,  311 ;  IV,  2023 

Ashley  River,  S.  C. : 

improvement  of 1, 172;  II,  1114 

Removal  of  wreck  in 1, 174 ;  li,  1128 

Ashta'bula  Harbor,  Ohio : 

Improvement  of i,  376 ;  IV,  2420 

Removal  of  wreck  oflf 1,378;  iv,2426 

Assateague  Baj',  Va. ,  removal  of  wreck  off  Popes  Island il,  907 

Assistants  to  the  Chief  of  Engineers 1, 444 

Atlantic  and  North  Carolina  Railroad  Company,  bridge  of i,  431 

Atlantic  Ocean,  removal  of  wreck  off  Southampton,  N.  Y i,  82, 713 

Augusta,  Ga.;  bridge  across  Savannah  River  near,  protection  of,  etc i,  429 
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[Tlie  refereucea  in  Roman  aro  to  part  (or  volome),  and  those  in  Arabic  to  page.] 

Acacia  (scboontr),  removal  of  wreck  of i,  62,611 

A^ate  Bay,  Minn.,  improvement  of  harbor  at i,  308;  IV,  2011 

Ahnapeo  and  Western  Kailway  Company,  bridge  of I,  428 

Ahnapee  Harbor,  Wis.,  improvement  of i,  321:  IV,  2064 

AitkcHf  Kate  V.  (schooner),  removal  of  wreck  of I,  17*;  li,  1128 

Akerny  Annie  Jf.  (schooner),  removal  of  wreck  of 1,^,614 

Alabama  River,  Ala.: 

Hri(l«;o  near  Mtmtgomery,  construction  of I,  425 

Improvement  of I,  205;  II,  1277 

Alameda  Harbor,  Cal.,  establishment  of  harbor  lines I,  424:  IV,  2505 

Albemarle  Sound,  N.  C,  improvement  of  waterway  between  Norfolk  Haruor 

and I,  151;  II,  983 

Allegheny  Kiver,  Pa. : 

Bridge  at  Creighton,  construction  of I,  428' 

Bridge  below  Tarentura,  construction  of I,  428 

Dam  at  Herr  Island,  construction  of I,  292 ;  ill,  1918 

Imi)rovoment  of 1,292;  lU,  1913 

Alloway  Creek,  N.  J.,  improvement  of I,  116;  II,  855 

A Ima  ( vessel),  removal  of  wreck  of I,  62, 609 

Alpena  Harbor,  Mich.,  improvement  of I,  354;  IV,  2241 

Altamaha  Kiver,  (ia.,   improvement  of 1,178;  11,1169 

Alva  (steam  yacht),  removal  of  wreck  of I,  62,604 

Amite  Kiver,  La.,  improvement  of I,  222;  III,  1354 

Anaeostia  Kiver,  1).  C,  improvement  of 1, 138;  n,  939 

Anderson,  Eliza   (schooner),  removal  of  wreck  of 1,82,712 

Anderson,  (i.  H'.  (steamer),  removal  of  wreck  of 1,232;  III,  1383 

Ann,  Cape,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay I,  39,536 

Apaiaehicola  Bay,  Fla.,  improvement  of I,  196;  II,  1249 

A]>alacbicola  Kiver,  P^la.,  improvement  of i,  197;  n,  1252 

Appomattox  Kiver,  Va.,  improvement  of 1, 149;  11,981 

Appociuinimink  Kiver,  Del.,  improvement  of l>119;  it,  875 

Aquia  Creek,  Va.,  improvement  of 139;  11,944 

Arkansas  Kiver:  , 

Brid.je  at  Little  Kock,  Ark.,  construction  of 1,426 

Improvement  of 1, 252;  ill,  1531 

K'emoving  obstructions  in 1, 251 ;  III,  1529 

Arthur  Kill,  N.  Y.  and  N.  J.,  improvement  of 1,97,798 

Arthur,  Lake,  La.,  improvement  of 1^227;  III,  1372 

Ashland,  Wis.,  improvement  of  harbor  at h^^^f  IV,2023 

Ashley  Kiver,  S.C: 

improvement  of 1,172;  11,1114 

Kemoval  of  wreck  in I>174;  11,1128 

Ashtahuhi  Harhor,  Ohio: 

Improvoinent  of 1,376;  IV, 2420 

Kemovaiof  wreck  off 1,378;  IV, 2426 

Assateague  Bay,  Va.,  removal  of  wreck  off  Popes  Island 11,907 

Asf'.istants  to  the  Chief  of  ILngineers 1,444 

Atlantic  and  North  Carolina  Kailroad  Company,  bridge  of 1,431 

Atlantic  Ocean,  removal  of  wreck  off  Southampton,  N.  Y 1,82,713 

Augusta,  Ga.,  bridge  across  Savannah  River  near,  protection  of,  etc i,  429 
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B. 

Hack  Covo,  Portland,  Me.,  improvement  of  channel  in 1,31,517 

15aj]:a(luco  Iiivcr,  Mc.,  imj)rovement  of 1,24,498 

lialtiniorc  and  Ohio  l\ailroad  Company,  hiidge  of 1,430 

Baltimore  Ilarhor,  Md. : 

1  )crcnse  of 1,  6,  14 

Improvcniont  of  channel  to 1, 132;  ii.  iH)'J 

Improvcnicnt  of  channel  to  Curtis  Bay 1, 133;  ii,  914 

Sea  walls  at I,  14 

l]ar  Harbor,  Me.   construction  of  breakwater  from  Mount  Desert  to  PorcMii>ine 

Island I,23,4iK> 

lUithiv,  a.  (schooner),  removal  of  wreck  of I v,  2124 

i:<irmori',  L\  Jl.  (vSteanier),  removal  of  wreck  of 1,232;  ill,  13X3 

Barne«]jat  Li;;ht,  N.  J.,  removal  of  wreck  ojjposite I»117;  II.8HI 

liarren  IMver,  Ky.,  operating  and  care  of  lock  and  dam  on I,  302;  iii,  1972 

Haitholonn^w,  I5ayon,  La.  and  Ark.,  improvement  of l»^2;  ill.  1471 

15ass  liiver,  Mass.,  removal  of  wreck  near 1, 6:^,  620 

liattalioii  of  Engineers 1.17.469 

Jiatteiiis 1,5.11,  12 

May  liidge  Channel,  Now  York  Harbor,  N  Y.,  improvement  of 1.91.764 

Uearscs  Shoal,  Mass.,  removal  of  wrecks  on 1,63,  616,617 

Bean  fort  Harbor,  N.  C. : 

Inii)rovenient  of 1, 160;  II,  lOJJl 

hnprovement  of  waterway  ]»etweenNowberu  (on  Neuse  River)  and.  i,  159;  ii,  1030 

Improvement  of  waterway  between  New  River  and 1, 161;  ii,  1034 

Bcanlort  Kiver,  S.  C,  improvement  of i,  174;  ii,  1125 

Beaver  liiver.  Pa.,  dam  in  Ohio  River  below h^^\  ill,  1870 

Bedloes  Island,  N.  Y.,  sea  wall  at 1. 14 

Belfast  llar])or,  Me.,  im])rovenient  of 1,26.503 

Bellaire,  Ohio,  establishment  of  harbor  lines  in  Ohio  River 1,423;  in.  18IU 

Bellamy  River,  N.  H.,  im])rovement  of i,  34. 52:^ 

Benton  Harbor,  Mich.,  improvement  of  harbor  at  (St.  Joseph  Harbor),  i,  339;  iv.  2192 
Bergen  Conntv,  X.  , I.,  construction  of  bridge  across  Passaic  River  at  Paesaic 

by 1,428 

Jlcnr'nui,  lUJith  (schooner),  removal  of  wreck  of 1,152;  Ii,ll87 

Big  Pdack  liiver.  Miss. : 

I^ridge  at  Hankinsons  Ferry,  constrnction  of 1.430 

Ini[)n)venient  of ^ 1, 244 ;  ill,  14S2 

Big  Hatcheo  River,  Tenn.,  imjirovement  of 1,249;  ill.  1516 

Big  Pigeon  Bayon,  La.,  removal  of  wreck  in 1,232;  ill,  138.'J 

Big  Sandy  Kiver,  \V.  Va.  and  Ky.  : 

Inii)ri)vcmentiof ! I,  305;  ill,  1992 

Improvement  of  I .o visa  Fork  of.  Kv 1,305;  ill,  2001 

improvement  of  Tng  Fork  of ". 1,306;  111,2002 

Big  Snnllower  River,  Miss.,  imi)rovement  of I,  248;  ill,  1513 

Bills  for  bridges,  examination  of I,  20 

l>il«)xi  B;iy,  Miss.,  improvement  of  harbor  at 1,216;  11,1325 

JiiloxijHarbcr,  Miss.,  improvement  of 1,216;  Ii,  1325 

Black  Lake  Harbor,  !Mich.,  improvement  of 1,343;  iv,2206 

Jilack  Riv(  r.  Ark.  and  Mo.,  improvement  of '»254;  ill,  155> 

l^lack  LMn  er.  La.,  im]>rovement  of ^241;  III,  1455 

Black  River,  Mich. : 

Im))rovem<'nt-ot",  at  Port  Huron '. 1,358;  IV, 2251 

Improvement  of  mouth  of 1,358;  IV,  2253 

iilack  LMver.  N.C.,  im])rovement  of 1,163;  ii,  1042 

Bla<'k  LMver  Harbor,  Ohio,  improvement  of 1,374;  IV,  2405 

Black  liock  Harbor,  Conn.,  ini])rovement  of 1,72,663 

PJa<'k  Warrior  Kiver,  Ala. : 

hn|»r«)vement  of  (below  Tuscaloosa) I}212;  »1, 1311 

Improvement  of,  between  Tuscaloosa  and  Daniels  Creek 1,211;  11,1310 

Block  Island,  K.  L,  improvement  of  harbor  of  refuge  at 1,59,597 

Block  Island  Soun<l,  I\.  L,  removal  of  wreck  in 1,82,711 

P.lood  River,  La  ,  im]>rovement  of 1,221;  111,1352 

Board  of  Kngineers,  The: 

Members I,  lo 

Members,  a<lditional  duties  of ." 1, 16 

Personal  examinations 1, 16 

K*r])orts,  summary  of  1, 15 

Poard  on  Fortilications  or  other  Defenses 1,4 
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Bcpuf  River,  La.,  improvement  of i,  243 ;  ill,  1475 

Bogiio  Chitto,  La.,  improvement  of I,  218 ;  li,  1331 

Boguc  Falia,  La.,  improvement  of I,  220;  ill,  1349 

Booth  Brothers  (schooner),  removal  of  wreck  of i,  117 ;  ii,  861 

Boston,  Mass.,  bridge  across  Chelsea  Creek,  by  city  of,  reconstruction  of i,  428 

Boston  Harbor,  Mass. : 

Defense  of I,  5,  6, 7 

(i rovers  Clift',  site  for  fortification 1, 13 

Improvement  of I,  44,  549 

Boy<l8  Ferry,  Tenn.,  construction  of  bridge  across  Holston  River 1,427 

Bradford,  Mass.,  alteration  of  city  bridge  obstructing  Merrimac  River  between 

Haverhill  and 1,430 

Brandy  wine  Creek,  Del.,  removal  of  wreck  in i,  132;  li,  907 

Brazoria  County',  Tex. : 

Construction  of  bridge  across  Brazos  River  by i,  428 

Construction  of  bridge  across  San  Bernard  River  by i,  426 

Brazos  Kivor,  Tex.,  construction  of  bridge  at  Columbia 1,428 

Brazos  .Santiago,  Tex.,  improvement  of  harbor  at i,  237;  iii,  1413 

Breakwaters  built  by  the  Ignited  States,  occupancy  or  injury  of. ..  1, 20, 431;  vi,  3189 

Breeze,  Point,  Schuylkill  River,  removal  of  wreck  below i>118;  11,862 

Bridesburg,  Pa.,  removal  of  wreck  in  Delaware  River  at i>117;  ii,  861 

Bridgeport  lla'^bor.  Conn.,  improvement  of i>  71, 659 

Bridges: 

(Construction  of,  across  navigable  waters i»  20, 424 

Kxamination  of  bills  of  Congress  for 1, 20 

Examination  of  plans  and  locations  of  proposed i,  20, 424 

Obstructing  navigation,  action  upon 1,20,430 

Brigantine  Shoal,  N.  J.,  removal  of  wreck  from i|117;  11,861 

Bristol  County,  Mass.,  construction  of  bridge  across  East  Branch  of  West- 
port  River  atWestport  Point  by 1,429 

Broad  Creek  River,  Del.,  improvement  of 1, 128;  11,897 

Broadkiln  River,  Del.,  improvement  of 1, 123;  11,883 

Browns  Creek,  Sayville,  N.  Y.,  improvement  of i»  81, 708 

Browns  Ledge,  Mass.,  removal  of  wreck  near 1,63,619 

Brunswick  Harbor,  Ga. : 

Improvement  of 1, 180;  il,  1187 

Improvement  of  outer  bar  at 1, 180;  ii,  1193 

Buffalo,  N.  Y. : 

Improvenu^nt  of  channels  in  connecting  waters  of  Great  Lakes  between 

Chicago,  Duluth,  and 1,361;  IV,  2261 

Im])rovement  of  harbor  at 1,380;  IV,  2438 

Buffalo  Bayou,  Tex.: 

Bridge  at  Houston,  construction  of 1,428 

Im])rovemcnt  of 1,237;  Ul,  1409 

Burlington  Harbor,  Vt.,  improvement  of i,  390;  IV,  2496 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1,90,761 

C. 

Cable  galleries 1, 6 

Cache  River,  Ark.,  improvement  of i,  254;  ill,  1554 

Cahaba  River,  Ala.,  improvement  of 1,209;  ll,  1298 

Calcasieu  River,  La.,  improvement  of  mouth  and  passes  of i»228;  ill,  1373 

California: 

Department  of,  report  of  engineer  officer h^^\  VI,  3453 

Hydraulic  mining  and  mining  d^^bris  in I^^l;  VI,  3169 

California  Debris  Commission 1^421;  VI,  3169 

Caloos.iliatchce  River,  Fla.,  improvement  of ; 1, 190;  II,  1233 

CaluuH't  Harbor,  111.,  improvement  of 1,332;  IV,  2138 

Calumet  River,  111.  and  Ind. : 

Uridine  at  South  Chicago,  alteration  of 1.430 

Bridge  at  South  Chicago,  coustruction  of 1,425 

Improvement  ot 1,333;  I v, 2143 

Canil)ridge,  Md.,  con.^truction  of  bridge  across  Cambridge  Harbor  at i, 429 

Cambridge  Harbor,  Md. : 

Construction  of  bridge  across,  at  Cambridge 1,429 

lmj)n)venientof 1, 128;  11,895 

Cnmden  Harbor,  Me.,  improvement  of 1,26,505 

Camden  Harbor.  N.  J.: 

Kstablishment  of  harbor  lines I,  423;  11,864 

Improvement  of 1,108,110;  11,827,836 
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Canals,  etc. : 

Allegheny  River,  construction  of  dam  at  Herr  Island,  Pa i,  292 ;  in,  1918 

Barren   and  Green  rivers,    Ky.,  operating  and  care  of  locks  and   dams 

on , 1,302;  ill,  1972 

Big  Sandy  River,  construction  of  lock  and  dam  near  Louisa,  Ky.  i,  305;  in,  1992 
Chincoteague  Bay,  construction  of  temporary  bridge  across  canal  connect- 
ing Delaware  Bay  and i,  430 

Clubfoot  and  Harlowe  Canal,  improvement  of  waterway  via i,  159;  ii,  1030 

Columbia  River,  Oreg.,  construction  of  Cascades  Canal i,  415 :  iv,  2646 

Coosa  River,  Ga.  and  Ala.,  operating  and  care  of  locks  and  dams  on .  i,  20o ;  ii,  1297 
Cumberland    River,    Tenn.    and    Ky.,    construction  of  locks    and  dams 

on 1,278;  in,  1804 

Fox  River  and  canal.  Wis.,  construction  of  bridge  across,  at  De  Pero i,  427 

Fox  River  and  canal.  Wis.,  construction  of  bridge  across,  at  Kaukauna i,  427 

Fox  River,  Wis.,  construction  of  bridge  across  lock  of  canal  at  Little  Chute,  i,  429 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams  on i,  330 ;  iv,  2111 

Galena  River,  111.,  operating  and  care  of i,  263 ;  in,  1691 

Great  Kanawha  River,  W.  Va.,  construction  of  locks  and  dams  on.  i,  297 ;  in,  1951 
Great  Kanawha  River,  W.  Va,,  operating  and  care  of  locks  and  dams 

on 1,299;  in,  1962 

Green  River,  Ky .,  construction  of  Lock  No.  5 i,  302 ;  lii,  1971 

Green  River,  Ky.,  reconstruction  of  Lock  No.  2  at  Rumsey i,  302 ;  in,  1968 

Green  and  Barren  rivers,  Ky.,  operating  and   care  of  locks   and  dams 

on 1,302;  in,  1972 

Illinois  and  Mississippi  Canal,  111.,  construction  of 1, 336 ;  iv,  2162 

Illinois  River,  111.,  operating  and  care  of  La  Grange  and  Kampsville  locks 

and  dams i,  335 ;  iv,  2159 

Kentucky  River,  Ky.,  construction  of  locks  and  dams  on i,  303;  in,  1980 

Kentucky  River,  Ky.,  operating  and  care  of  locks  and  dams  on.,  i,  304;  in,  1983 
KcAveeuaw  Point,  Mich.,  improvement  of  waterway  from  Lake  Superior 

to  Keweenaw  Bay i,  312 ;  i v,  2029 

Keweenaw  Point,   Mich.,  operating   and  care  of  waterway  from    Lake 

Superior  to  Keweenaw  Bay i,  313 ;  i v,  2029 

Little   Kanawha   River,  W.  Va.,  operating  and  care  of  lock  and  dam 

on 1,307;  ni,2C07 

Mississippi  River,  construction  of  locks  and  dnms  between  Minneapolis 

and  St.  Paul,  Minn in,  1640, 1681 

Mississippi  River,  operating  and  care  of  Des  Moines  Rapids  Canal  and  dry 

dock  : 1,263;  in,  1684 

Monongahcla  River,  construction  of  locks  and  dams  on 1, 290 ;  in,  1903 

Mouongahela    River,    operating    and    care   of   locks    and    dams    Nos.  8 

and  9 i,  291 ;  iii,  1908 

Mouon«;ahela  River,  purchase  of  Lock  and  Dam  No.  6 i,  291 ;  in,  1911 

Monongahcla  Riv^er,  purchase  of  Lock  and  Dam  No.  7 I,  291 ;  in,  1911 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dams  on  i,  289;  in,  1876 

Ohio  River,  below  Beaver  River,  Pa.,  construction  of  dam i,  287 ;  in,  1870 

Ohio  River,  location  of  Dam  No.  2 i,  287 

Ohio  River,  operating  and  care  of  Davis  Island  Dam Jf)287;  in,  1867 

Ohio  River,  operating  and  care  of  Louisville  and  Portland  Canal  i,  295;  in,  1935 

St.  Clair  Flats  Canal,.  Mich.,  improvement  of i,  365 ;  it,  2371 

St.  Clair  Flats  Canal^  Mich.,  o])erating  and  care  of i,  366 ;  i  v,  2373 

St.  Marys  Falls  Canal,  Mich.,  operating  and  care  of i,  363 ;  iv,  2267 

St.  Marys  Falls  Canal,  Mich.,  water  levels i,  441 ;  vi,  3319,  MdO 

Sturgeon    Bay    and    Lake    Michigan    Ship    Canal,    Wis.,    improvement 

of 1,319;  IV,  2056 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  improvement  of  harbor 

of  refuge  at  eastern  entrance I,  321 ;  i  v,  2062 

Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  Wis.,  operating  and  care 

of 1,320;  IV, 2058 

Tennessee  River,  operating  and  care  of  Muscle  Shoals  Canal i,  284;  in,  1828 

Cauapitsit  Channel,  Mass.,  improvement  of i,  54,  584 

Canarsie  Bay,  N.  Y.,  improvement  of i,  96,  795 

Caney  Fork  River,  Tenn.,  improvement  of i,  282 ;  in,  1818 

Cape  Ann,  Mass.,  improvement  of  harbor  of  refuge  at  Sandy  Bay i,  39,  536 

Capo  Charles,  Va.,  removal  of  wrecks  oft' i,  152 ;  n,  987 

Cape  Charles  City,  Va.,  improvement  of  harbor  and  approaches  at i,  131 ;  n,  904 

Cape  Fear  (North  East)  River,  N.  C,  improvement  of i,  163 ;  ii,  1040 

Cape  Fear  River,  N.  C. : 

Improvement  of,  above  Wilmington i,  164;  ii,  1044 

Improvement  of,  at  and  below  Wilmington i,  164 ;  ii,  1047 

Removal  of  wrecks  in  and  near  mouth  of i,  168 ;  n,  1065 
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Capo  Hatteras,  N.  C,  removal  of  wreck  near i,  168;  ii,  1065 

Cai)C  Lookout  light-house,  removal  of  wrecks  near i,  168;  li,  1065 

Carabclle,  Tallahassee  and  Georgia  Railroad  Company,  bridge  of i,  431 

Carriages,  d isapi)earing i>  5, 12 

Caseadt's  (anal,  Columbia  Kiver,  Oreg.,  construction  of i,  415;  IV,  2645 

Casemates,  mining I,  6 

Cedar  Hayou,  Tex.,  improvement  of I,  236;  ill,  1405 

Cedar  Keys,  Fla.,  improvement  of  harbor  at i»l^;  1 1, 1244 

Cedar  Kiver  Harbor,  Mich.,  improvement  of 1,315;  iv,  2043 

Chain])lain,  Lake: 

Breakwater  at  Rouse  Point,  N.  Y 1,390;  iv,2492 

Improvement  of  Narrows  of i,  392 ;  iv,  2499 

Charles,  Ca])e,  Va.,  removal  of  wrecks  at i,  152;  il,  987 

Charles  River,  Boston  Harbor,  Mass.,  improvement  of 1,44,552 

Charleston  Harbor,  S.  C. : 

Bridge  obstructing  cove  at  Sullivans  Island,  alteration  of 1, 431 

Defense  of I,  6 

Improvement  of 1,  172 ;  ii,  1101 

Keint)val  of  wreck  in i,  174;  ii,  1128 

Sullivans  Island,  site  for  fortification • 1, 13 

(Miarle.voix  Harbor,  Mich.,  improvement  of i,  352;  iv,  2233 

Charlotte  Harbor,  Fla.,  improvement  of i,  191  ;il,  1236 

Charlotte  Harbor,  N.  Y.,  improvement  of I,  383;  11,2455 

Charts,  Northern  and  Northwestern  Lakes,  correcting,  printing,  and  issuing 

of 1,438,440;  vi,  3315 

('hatham,  Mass.,  removal  of  wreck  near I,  62,611 

Chatham  Bar,  Mass.,  removal  of  wreck  from i»  49, 568 

Chatham  Harbor,  Mass. : 

Improvement  of I,  49,566 

Removal  of  wrecks  oft' 1,49,568 

Chatham  lights,  Mass.,  removal  of  wreck  near 1,63,618 

Chatham  Roads  (Old),  Mass.,  removal  of  wreck  in 1,63,613 

Chattahoochee  Kiver,  (ia.  and  Ala. : 

Iinproveiuent  of 1,200;  11,1258 

Improvement  of,  between  West  Point  and  Franklin,  Ga i»201;  ii,  1261 

Cheat  River,  W.  Va.,  iinnrovement  of 1,291;  ui,  1911 

Chrboygan  Harlxn*,  Mich.,  improvement  of I,  353;  IV,  2239 

Chefuncto  Kiver,  La.,  improvement  of i,  220;  ill,  1349 

Chehalis  River,  Wash. : 

Iini»rovement  of 1,411;  IV,  2604 

Improvement  of  (Jrays  Harbor  and 1,410;  IV,  2597 

Chelsea  Creek,  Mass.,  reconstruction  of  bridge  at  Boston 1, 428 

Ch«  sapeake  Bay,  removal  of  wrecks  in 1, 132, 152;  11,906,987 

Chester  !\iver,  Md.,  improvement  of,  from  Crumpton  to  Jones  Landing,  i,  125;  11,889 
Chicago,  111. : 

Bridge  across  Chicago  River  between  Jackson  and  Van  Buren  streets,  con- 
st ruction  of 1,427 

Bridge  east  of  Wells  street,  across  Chicago  River,  construction  of 1,428 

Bridge  east  of  Wells  street  bridge,  across  Chicago  River,  construction  of.  1,429 
Bridge  of  city  across  Chicago  River  at  Van  Buren  street,  reconstruction  of.  1, 427 
Ini]»rovenient  of  channels  in  connecting  waters  of  Great  Lakes  between 

Duliith.  Butlalo,  and 1,361;  IV, 2261 

Improvement  of  harbor  of I,  331;  IV,  2127 

Chicago  Kiver,  111.  : 

Bridg(^  aerovss  South  Branch  of,  at  Van  Buren  street,  reconstruction  of....  1,427 
Bridge  across  South  Branch  of,  between  Jackson  and  Van  Buren  streets, 

construction  of 1,427 

Bridge  cast  of  Wells  street  bridge,  Chicago,  construction  of 1,429 

Bridge  east  of  Wells  street,  Chicago,  construction  of 1,428 

Chicago  iSouth),  111.: 

Alteration  of  bridge  across  Calumet  Kiver 1,430 

Constru«tion  of  bridge  across  Calumet  Kiver 1,425 

Chickjihonimy  Kiver,  Va.,  im]>rovement  of 1,149;  11,980 

Chickasahay  Iviver,  Miss.,  improvement  of 1,215;  11,1322 

Chief  of  Kngineers,  Oftice  of  the I,  444 

Chincoteague  Bay: 

Bridge  (temporary)  across  canal  connecting  Delaware  Bay  and,  construc- 
tion of ! 1,430 

Improvementof  inland  waterway  from  Delaware  Bay  near  Lewes  to.  1, 123;  ii,  884 
Chipola  Kiver,  Fla.,  improvementof I>i97;  11,1252 
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Cliii)powa  Kivor,  Wirt. : 

Improvement  of 1,  26C;  iii,  1718 

h*(»servoiis  at  sources  of,  surveys  for ill,  171^6 

Cliitto,  Jiniruo,  La.,  improvemeut  ot I,  :il8;  ii,  l^^l 

C'lioctawhatclico  River,  Fla.  and  Ala.,  improvement  of I,!L'0*J;  ii«  lltW 

(•hoptank  IJiver,  Md.,  improvement  of 1. 126;  li.  i<lU 

Clirisliann.  IJiver,  Del.: 

Imi»rove!nent  of  Wilmington  Harbor Ij  11^;  "•  870 

Removal  of  wreck  in 1, 132;  li,  i>Of> 

Chuvcliills  Ferry,  T<'xas,  (ronstrudion  of  l)ridfj:e  across  Sau  Bernard  River I,  126 

Cincinnati,  Ohio,  examination  and  Rurvev  for  ice  harbors  at  months  of  Cruw- 

flsli  and  Mill  creeks ' 1,2*9;  ill,  ISIH) 

Clark  KMver,  S.  C,  improvement  of i,  170;  ii,  1(»79 

Clarke  County,  Wash.,   construction  of  brid|;e  across  East   Fork  of   Lewis 

River  ])y 1.428 

Clarkr,  Davhl  (steamer),  removal  of  wreck  of I,  182;  ii,  12<W 

Clendennin,  W.  Va.,  construction  of  bridge  across  Elk  Uiver 1,429 

Cleveland  Harbor,  Ohio,  improvement  of 1,375;  iv,24l>i) 

(Jlinch  l^iver,  Tenn.,  improvement  of 1,277;  ill,  1801 

Clinton  Harbor,  C'onn.,  improvement  of I,  68,  6-10 

Clinton  River,  Slich.,  improvenuMit  of 1,359;  IV,  2254 

Clubfoot  and  Harlowe  Canal,  IS'.  C,  imjjrovemeut  of  waterway' via...  1,159;  11.1030 

Clubfoot  Kiver,  N.  C,  imi)rovement  of  waterway  via 1, 159;  ii.  U>30 

Coclieco  River,  \.  H.,  imi)rovement  of 1,34.524 

i^oity  W.  /r.  (rtteaiier).  removal  of  wreck  of 1,145;  II,  971 

Colorado  LMver,  at  Yuma,  Ariz.,  im])rove.ment  of I,  ^f)?;  I v,  2521 

Columbia,  Department  of  the,  re]>ort  of  engineer  oflicer Iy443;  VI,  3452 

Columbia,  Tex.,  construction  of  brid;j:e  across  Hrazos  River  at 1,428 

Columbia  River.  Orcfr.  and  Wash.: 

Construction  of  Cascades  Canal 1,415;  IV,  2i>45 

Examination    for  improvement  between  Three  Mile   Rapids  and  Celilo 

Falls 1,418;  iv.26r>4 

(iaujrinn; 1.418;  iv.26»>4 

Im])rovement  of,  between  Rock  Island  Rapids  and  Priest  Rapids.  1,409:  iv,  2.'»93 

Imi)rovement  of, between  Vancouver  and  Willamette  River I>414;  iv,2*»43 

Improvement  of  mouth  of 1,413;  iv,  26:il 

Imj)rovement  of  Snake  River  and  upper  part  of 1,408;  iv,  2.*)93 

Imi)rovement  of  Willamette  River  and,  below  Portland h^^^\  iv,2654 

Conunon  Flats,  Old  Chatham  Roads,  Mass.,  removal  of  wreck  on 1.  (>3.  613 

Compton  Creek,  N.  ,1.,  improvement  of 1, 105, 81S 

Conecuh  River,  Ala.,  improvement  of 1,204;  II,  1275 

Coufraree  River,  S.  C,  improvement  of 1, 171;  il,  1092 

Conneaut  Harbor,  Ohio,  imi>roveuieut  of I»377;  IV,  2423 

Connecticut  River,  Mass.  and  C(mn. : 

Improveiui'nt  of 1, 6.'>,  (v^ 

Im]>rovenieut  of,  above  Hartford 1.05.630 

Improvement  of,  below  Hartford 1,66.632 

('(mtentnia  Creek,  N.  C. : 

I>rid«re  near  (Jrifton,  construction  of I.  426 

Im])rovenu'nt  of 1, 157;  Ii,  1022 

(/ontiujiencies,  exnminations,  and  surveys  of  rivers  and  harbors,  estimates  for.  i,  419 

Coos  liay  and  Harbor,  Ore«j^.,  inj]»rt)vement  of 1,403;  iv.2.561 

Coosa  River,  (ia.  an<l  Ala.: 

Im])rovcmcnt  of 1,206;  li.  1285 

Imi)rovenieiit  of,  between  Rome,  CJa.,  and  East  Tennessee,  Virginia  and 

(ieor^ia  Railn)ad  bridj^e 1,207;  ll,  1286 

lm]>rovement  of,  betw<'en  Wctumpka,  Ala.,  and  East  Tennessee,  Virginia 

;:n<l  (Jeor'^ia  l»ailroad  bridjLX<' I,  2C8;  11,  12i)l 

<  )l)eratin^  and  care  of  locks  and  <lams  on 1,208;  II,  1297 

Coipiillc  River,  Oreii. : 

Ini])iovement  o\\  at  tin*  entrance 1,402;  iv, 2.'>53 

Imi)r()venient  of,  between  Coquilb*  City  and  Myrtle  Point 1.403;  iv,2558 

Corney,  Hay  on,  La.,  improvement  of 1,242;  III,  1468 

(\)r])or:itu)iis,  (ncii])ancy  or  injury  of  public  structures  by 1.20,431;  Vi,3189 

Corjis  of  Fnjiiuerrs: 

Number  of  otVicers I.  3 

Chan«;cs  «lnrin«^  the  year 1,3 

Distribution  of  ofiirers 1.  3,  444 

Laws  of  l'ift> -third  Conirress,  srcond  si'ssion,  alfecting  the VI, 345.') 

Otlicers  detache<l 1^4 
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Cos  Col)  Harbor,  Conn.,  improvement  of i,  75,681 

Courtiibleaii,  Bayon,  La.,  improvement  of i,  225 ;  iii,  13^ 

Cow  Hay  on,  Tex.,  construction  of  bridge  of  Orange  County  across 1, 426 

Cowlitz  Kivor,  Wash.,  improvement  of I,  417;  I v,  2662 

Crawfish  Creek,  Cincinnati,  Ohio,  examination  and  survey  for  ice  harbor  at 

month  of I,  289 ;  lii,  1890 

Creighton  l$ridgc  Company,  bridge  of i,  428 

Creigliton,  Pa.,  construction  of  bridge  across  Allegheny  Kiver i,  428 

Cross-over     Light,    St.    Lawrence    River,    N.    Y.,    improvement    of    shoals 

near i,389;  iv,2489 

Cumberland  Kiver,  Tcnn.  an<l  Ky. : 

Construction  of  locks  and  dams  on i»278;  ill,  1804 

Improvement  of I,  278 ;  III,  1804 

Improvement  of,  above  Nashville,  Tenn I,  279 ;  ill,  18^7 

Improvement  of,  below  Nashville,  Tenn i,  278;  ill,  1805 

Cumberland  Sound,  (»a.,  improvement  of 1, 181 ;  il,  1200 

Current  Kiver,  Ark.  and  Mo., improvement  of i,  251 

Currituck  Sound,  N.  C,  improvement  of  waterway  through 1,151;  1 1,  983 

Curtis  Hay,  Md.,  improvement  of  channel  to 1, 133;  ii,  914 

Cushings  Island,  Me.,  site  for  fortification 1, 13 

Cut-otf,  Aj)alachicola  Kiver,  Fla.,  improvement  of 1, 197;  ii,  1252 

Cuttyhunk,  Mass.,  removal  of  wreck  near 1, 63, 619 

D. 

Dams  and  locks.     Sec  Canals. 

D'Arbonne  Bayou,  La.,  improvement  of i,  242 ;  in,  1468 

Darien  Harbor,  (Ja.,  improvement  of 1, 177;  ii,  1166 

Davids  lslan<l,  N.  Y.,  sea  wall  and  embankment  at 1, 14 

Davis  Island  Dam,  Ohio  Kiver,  operating  and  care  of i,  287;  ill,  1867 

Del'enses.     Sec  Fortifications. 

Do  (iuen-e  Point,  Cal.,  construction  of  dam  in  Yuba  River  at '»  421 ;  vi,  3174 

Delaware  Bay : 

Bridge  (temporary)  across  canal  connecting  Chincoteague  Bay  and,  con- 

strnction  of 1,430 

Ice  harbor  at  bead  of,  improvement  of 1, 112;  11,849 

Inland  waterway  from  Chincoteague  Bay,  A'a.,  to,  near  Lewes,  improve- 
ment of  ' 1, 123;  u, 884 

Pier  at  Lewes,  Del.,  construction  of 1, 113;  11,850 

Wreck,  removal  of 11,862 

Delaware  Breakwater,  Del.,  improvement  of i,  114;  11,852 

Delaware  Kiver,  N.  ,1.  and  Pa. : 

At  Camden,  N.J. ,  improvement  of 1,108,110;  11,827,836 

At  Philadelphia,  Pa.,  improvement  of 1, 108,110;  11,827,836 

Petween  Philadel])hia  and  Camden,  improvement  of i>110;  If,  836 

Harbor  lines  at  Philadelphia  and  Camden,  establishment  of i^^^S;  if,  864 

Ice  harbor  at  Marcus  Hook,  Pa.,  improvement  of i,  112;  if,  848 

Inii)rovenient  of 1, 108;  11,827 

Mi  111  in.  Fort,  Pa.,  sale  of  Government  land  in  vicinity  of I,  461 

Wrecks,  removal  of 1,117,118;  11,861,862 

Do  Pere,  Wis.,  construction  of  bridge  across  Fox  River  and  canal  by  city  of..   1,427 

Depot,  engineer I»  18, 474 

Des  Moines   Kapids  Canal  and   dry  dock,  Mississippi   River,  operating  and 

(are  of 1,263;  111,1684 

Des  Moines  Ku]) ids.  Mississippi  Kiver,  improvement  of 1,263;  111,1683 

Detroit  l\*iver,  Mich.,  improvement  of 1,367;  IV,  2376 

Disa])]>earing  carriages 1, 5, 12 

District  of  ( 'ol umbia : 

(Jreat  Falls,  Potomac  Kiver,  use  of  water  power  for  electric  lighting...   VI,  3256 

Public  l)nil<lin«xs  and  grounds 1,435;  VI,  3265 

Washington  a(iueduet ^432;  VI,  3193 

Washington  nionumrnt 1,435;  VI,  32«>7 

Water  siipiily  of  Washington,  I).  C,  increasing I?  434;  VI,  32J2 

Division  engineers 1»2) 

Divisions,  engineer I,  20 

Dog  Kiver.  Ala.,  construction  of  bridge  across I,  420 

Dorchester  County,  M<1.,  construction  of  bridge  across  Cambridge  Harbor  at 

Cambridge  by I,  429 

fhur,  Mnrji  K.  If.  (i.  (schooner),  removal  of  wreck  of 1,152;  11,987 

DiK'k  Islantl  Harbor,  Conn.,  improvement  of  harbor  of  refugo  at 1,67,638 
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Dili  nth,  Minn. : 

lnii)rovenn'nt  of  clinnnels  in  connecting  waters  of  Great  Lakes  between 

Hu tralo,  Chicago,  and I,  361 ;  i v,  2261 

hnpro vennMit  of  harhor  at I,  309 ;  iv,  2014 

Dunkirk  Ilaihor,  N.  Y.,  improvement  of 1,379;  iv, 2434 

J  >unn('lh)u,  Fla.,  construction  of  bridge  across  Withlacoocliee  River i,  429 

E. 

Ka<;h>  Harbor,  Mich.,  improvement  of 1,312;  iv,2028 

Kast  Chester  Creek,  N.  V.,  improvement  of 1,77,688 

East  Liverpool  Bridge  Ctmipany,  bridge  of I,  425 

Kast  Liverpool,  Ohio,  construction  of  bridge  across  Ohio  River i,  425 

East  Kiver,  N.  Y. : 

Improvement  of 1,87.751 

Kemoval  of  wrecks  oft'  Sunken  Meadow 1,95,785,786 

Eastern  IJranch  of  Potomac  IJiver.     See  Anacostia  Kiver. 

E<ljnaitown,  Marthas  Vineyard,  Mass.,  iuiprovoment  of  inner  harbor  at 1,51,576 

Edisto  Kiver,  S.  C.,  improvement  of i,  173;  ii,  1119 

PMizabeth  Kiver,  N.  J.: 

Imj)rovement  of 1, 100, 804 

Kemoval  of  wrecks  in 1, 108,823 

Elizabeth  Kiver,  Va.,  bridge  across  Western  Branch  of,  between  West  Norfolk 

;md  I'ort  Nortblk.  construction  of 1,429 

Elk  Kiver,  Md.,  improvement  of 1, 124;  11,888 

Elk  K'iver,  W.  Va. : 

Bridge  at  Clendennin,  constrnction  of 1,429 

Improvement  of 1,299;  ill,  1963 

Embankments 1, 14 

Pimplaeements  for  guns  and  mortars I*  5, 11 

JCuvhautrcHH  (schooner),  removal  of  wreck  of 1,168;  11,1065 

Engineer  de])ot I»  18,  474 

Engineer  divisions I,  20 

Engineer  School,  Tnited  States 1,17,468 

Engineers,  l)attalion  of I»  17,  469 

Engineers,  Corps  of.     JSee  Corps  of  Engineers. 

Engineers,  division 1,  20 

Engineers,  Ollice  of  the  Chief  of 1,  444 

Engineers,  The  lioard  of: 

Mem  hers I,  15 

Members,  ac'ditional  duties  of 1, 16 

l*<M*sonal  examinations i,  16 

Ke])orts,  summary  of 1, 15 

Ent(:r}))isi'  (canal  boat),  removal  of  wreck  of I^IIB;  11,862 

Eric  Harbor,  l*a. : 

Imju'ovement  of 1,378;  IV,  2427 

I'resjTvation  of  Tresque  Isle  Peninsula 1,379;  iv,  2433 

Erie,  Lake: 

Sec  also  Northern  and  Northwc'stern  Lakes. 

Kemoval  of  wreck  oft' Ashtabula  Harbor,  Ohio 1,378;  IV,  2426 

Water  levels 1,441;  VI,  3430, 3431 

Escanihia  Kiver,  Ela.,  improvement  of 1,204;  11, 1275 

Essex  Kiver,  Mass.,  im])rovcnient  of I,  39,536 

Estimates: 

California  l)<^bris  Commission VI,  3175 

Engineer  dej>ot 1, 19 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors 1,419 

For  lifi  cat  ions 1, 5, 15 

(ireat  Falls,  Potomac  Kiver,  erection  of  fishways  at 1,435 

Mai)s,  ])u  1)11  cat  ion  of 1,443 

Mis^issip])i  lvi\ cr  (Commission 1,421 

Missniiri  K'ivcr  Commission 1,421 

New  York  Harbor,  sujjcrvision  of 1,420 

Northern  and  North  western  Lakes 1,441 

Public  buildings  and  grounds,  and  Washington  monument,  District  of 

Columbia. 19  437 

K'ivers  and  harlxus 1, 19 

Survc\  s  and  reconnaissances  and  j>ublication  of  maps 1,443 

Washington  aijuednct 1,434 

Washington,  D.  C.,  in<reasing  water  KU]>ply  of 1,436 

Yellowstone  Ni'tioual  Park,  roads  and  bridges  in   1,442 
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Everett  Harbor,  Wash.: 

Kstabh.shnient  of  harbor  lines 1, 424 ;  iv,  2627 

liuprovemeut  of IV,  2623 

Examinations,  surveys,  and  contingencies  of  rivers  and  harbors,  estimates  for.  1,413 
Explorations,  reconnaissances,  and  surveys  in  military  departments.,  i,  449;  vi,  3451 

F. 

Fairleo  Creek,  Md.,  improvement  of 1, 125;  il,  888 

Fairport  Harbor,  Ohio,  improvement  of I,  376;  IV,  2414 

Talia,  B()<;ue,  Fla.,  improvement  of 1,220;  ill,  1349 

Falls  of  Ohio  Kiver: 

huprovcment  of,  Louisville,  Ky 1,293;  ill,  1929 

Iriprovement  of  Indiana  Chute I,  295 ;  III,  1933 

raniHworth^  G,  M.  (schooner),  removal  of  wreck  of 1»  63, 613 

Faulkners  Island,  Long  Island  Sound,  rem'oval  of  wreck  near 1, 82, 712 

Feather  Kiver,  Cal.  : 

Improvement  of 1,399;  IV,  2533 

lni])rovement  of,  and  tributaries I,  421;  vi,  3174 

Fernandina,    Fla.,    improvement  of   inside    route   between   Savannah,    Ga., 

and 1,182;  il,  1206 

Fishing  Creek,  N.  C,  improvement  of 1, 156;  li,  1018 

Fish  ways  at  (ireat  Falls  of  Potomac  River,  erection  of 1,435;  vi,  3224 

P'ivo  Milo  Kiver  Harbor,  Conn.,  improvement  of 1,74,674 

Flint  Kiver,  (ia.,  improvement  of 1, 198;  II,  1255 

Flood  liovk  ( V.  S.  dredge),  removal  of  wreck  of I»  95, 785 

Fluslnng  Bay.,  N.  Y.,  imi)rovement  of 1,80,703 

Forke<l  Deer  Kiver,  Tenn.,  imi)rovement  of 1,250;  Hi,  1519 

Fort  Point  Channel,  Mass.     Sec  Boston  Harbor. 
Fortilications: 

Allotments 1,6,12 

Approprijitions   1,5 

lioard  on,  or  other  defenses 1,4 

Estimates 1, 5, 15 

I'n'servation  and  r(4)air  of '. 1, 12 

Projects 1,5 

Sites  for,  acquisition  of 1, 13 

P^onrelie  Le  Fevre  Kiver,  Ark.,  improvement  of 1,252;  111,1544 

Fowl  Kiver,  AJa,,  construction  of  bridge  across 1, 426 

Fox  Kiver,  Wis. : 

Bridge  at  De  Perc,  construction  of 1,427 

Hridu:o  at  Kaukauna  across  river  and  canal,  construction  of 1,427 

Impn»vement  of 1,329;  IV,  2103 

Operating  and  care  of  locks  and  dams  on I,  330;  IV,  2111 

Frankfort  Harbor,  Mich.,  imi)rovoment  of I,  351;  IV,  2230 

Franklin  (schooner),  removal  of  wreck  of 1,^,616 

P'rench  Broad  Kiver,  Tenn.,  improvement  of 1,276;  III,  1797 

G. 

Galena  Kiver.  111.,  operating  and  care  of 1,263;  111,1691 

Galleries,  cable 1,6 

(ialvestou  Bay,  Tex. : 

Imj)r<)vement  of  channel  in  West  Galveston  Bay i,  235;  ill,  1399 

Improvement  of  ship  channel  in 1,234;  III,  1396 

GaJvesttui  Harbor,  Tex.,  improvement  of  entrance  to 1,233;  III,  1389 

Gasconade  !\iver.  Mo.,  improvement  of 1,259;  in,  1617 

(Jauley  Kiver,  W.  Va.,  imi)rovement  of 1,300;  ill,  1964 

(Jedney  Channel,  New  York  Harbor,  N.  Y.,  removal  of  wreck  in 1,95,785 

(loural  Crant  (canal  boat),  removal  of  wreck  of 1, 117,   11,861 

Genesee  Kiver,  N.  Y.     Sve  Charlotte  Harbor. 

(ii'orge.  Lake,  Fla.,  improvement  of  Volusia  Bar  at  head  of i,  186;  1 1, 1220 

(Jcorgetow  II  Harbor,  S.  C,  improvement  of 1, 166;  ii,  1057 

(ieor;:ia,  inii)r<>vement  of  inside  waterway  along  coast  of I,  182;  ii,  1206 

(iila  Kiver,  Ariz.,  iin]>rovement  of,  at  Yuma I,  397;  IV,  2521 

Gills  Landing,  Wis.,  construction  of  bridge  across  AV-Dlf  Kiver 1,427 

Glen  ( Ove  Harbor,  N.  Y.,  improvement  of I,  79,  700 

Gloucester  Harbor,  Mass.,  improvement  of I|40,  539 

(ionsoulin,  Adrieii,  bridge  of I,  429 

Goodyear,  C.  P.,  improvement  of  outer  bar  at  Brunswick,  Ga.,  by...  I,  180;  li,  1193 
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(Joshcii  (^rook,  N.  J.,  improvcniciit  of i,  117;  ii,  859 

(Jovernors  IhIuihI,  N.  Y.,  sea  wall  and  cinbankmeut  at i.  14 

(Jowanus  I^a.v,  N.  Y.,  iiDproveiiient  of I,  91,   704 

(iowaiiurt  Creek  ('liannel,  New  York  Harbor,  N.  Y.,  improvement  of i,  91,   764 

(iraiul   llavon  ]Iarl)or,  Mich.,  improvement  of I,  2W3;  iv,  2208 

(Jraml  Lake,  l^a.,  im])r()\  ement  of 1,227;  HI,  1372 

(JvmimI  Marais,  Mieli.,  improvement  of  liarbor  of  refuge  at I,  314;  iv,  2037 

(iraml  MaraiH,  Minn.,  improvement  of  harbor  at i,  308;  iv,  2009 

(jlraud  Kiver,  La. : 

Imj)rovement  of 1,224;  HI,  i:Wl 

lirmoval  of  wreck  in I,  232;  ill,  1:^3 

(Iiand  liiver,  Oliio.     See  Fairport  Harbor. 

Cnint,  (ieniral  (<-anal  boat),  removal  of  wreck  of 1,117;  II,  8t>l 

(iiays  Harbor,  Wasb.,  imi)rovement  of 1>410;  IV,  2597 

(iTv'ii t  Cha/y  River,  N.  Y.,  improvement  of J,  390;  IV,  24i»3 

(ireat  Falls,  Potomac  Kiver: 

Kn-ction  of  tisliways  at 1,435;  vi,3224 

I'so  of  water  ])ower  of,  for  electric  li«^hting vi,  325(* 

(Jreat  Kanawha  River,  \V.  Va. : 

Improvement  of 1,297;  ill.  1{)51 

Ojxratiny;  and  care  of  locks  and  dams  on I,  299;  Hi,  19G2 

(Jreat  Lakes: 

Sec  (iho  Nortiiern  and  Northwestern  Lakes. 

Improvement   of   channels    in   connecting  waters  of,  between  Chicago, 

l)iilnth,and  Bnilalo 1,361;  iv,2261 

Raft -tow  in«j^  on,  an<l  connecting  waters 1,368;  iv,  2J^78 

(ireat  Fedcie  River,  S.  C.  improvement  of 1, 170;  11, 1076 

(ireat  Sodns  Hav.  N.  Y.,  imi»rovcment  of  harbor  at 1,385;  iv,  2464 

( Jrecn  I'.ay ,  Wis'.,  water  levels 1, 441 ;  Vi,  3130 

(ire(?n  J  Jay  Harbor,  AVis.,  improvement  of 1,318;  IV,  2053 

(irn'u,  (ivonjc  (i.  (schooner),  removal  of.wreck  of I|1^68;  11,1065 

(ircen  Jacket  Shoal,  Providence  River,  K.  L,  removal  of 1,57,    5i*2 

Cifccn  liiver,  Ky. : 

lmj)r()vcment  of,  above  mouth  of  Big  Barren  River  (Lock  No. 5).  i,  302;  in,  197? 

<  )pcrating  and  care  of  locks  and  dams  on 1,302;  III,  1972 

LNronstruction  of  Lo(tk  No.  2,  at  Rumsey 1,302;  ill,  196S 

(ii<en])()rt  Har])or,  N.  Y. : 

I'stablishmcnt  of  harl:or  lines 1,422,  716 

Improvement  of I,  78,  ♦)92 

(Jrilton.  N.  ('.,  construction  of  bridge  a<ros8  Conteutnia  Creok  near 1.426 

(Irossr])oint  Channel,  Mich.,  improvement  of I,  366;  iv,  2376 

(i rovers  (iitf,  Mass.,  site  for  fortifn-ation '. i.  13 

(inn  l»atterics 1,5,  11. 12 

(inn  emplacements I,  5 

Gun  ])1  at  forms 1,  12 

(Jnyandotti'.  River,  W.  Va.,  improvement  of '. 1,306;  iii,2004 

II. 

Hamilton  L'oads,  Va.,  defense  of 1, 6, 10 

Han«ikcr.hief  light-shi]>,  Mass.,  removal  of  wreck  near 1,62,612 

Handkerchief  Shoal,  Mass.,  removal  of  wreck  in  slough  of 1,62,608 

HankiiisoMs  Ferry,  Nliss.,  construction  of  bridge  across  Big  Black  River i,  430 

Harlior  lines,  establishment  of 1,20,  422 

Alameda  Harbor,  Cal 1,424;  IV, 2505 

Pelawarc  River,  Pa.  and  N.  .J 1,423;  11,864 

!•: \  erct  t  1  Iarl)or.  Wash 1, 424 ;  IV,  2627 

Crccnport  Harbor.  N.   Y 1,422,716 

Harlem  .K'iver,  N.  V l,422,7S6 

Missouri  River,  Kaiis.  and  Mo 1,423;  vi,  3159 

Napa  h'iver,  Cal 1,424;  I v, 2522 

NiauMra  River,  N.  V 1,424;  iv,24.'>2 

Oakland  Harbor,  (\al 1,424;  IV.  2505,  2506 

Oconto    Harbor.  Wis 1,424;  IV,2124 

Ohio   River,  Ohio 1,423;  III.  1S94 

Paicho-no   River,  N.  Y 1,422,719 

SL.Ioseph   Harbor,  Mich 1.424:  IV,  2258 

San  Francisco  Bay,  Cal 1, 424 ;  IV,  2505,  2506 

Shre\vsl)ury  Ri\er,  N.  .1 1,423,823 

Suj)erior  liay,  Wis 1,423;  IV.  2039 

Westehester  Creek,  N.  Y 1,423,790 
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Harbors  nnil  rivers.    See  Rivers  and  harbors. 
Harlem  River,  N.  Y. : 

liii])roveiiieiit  of 1,86,741 

ModiHcatioii  of  harbor  liuea i,  422,  786 

Harh)\vo  and  Clubfoot  Canal.  N.  C,  improvement  of  waterway  via. ..  1, 159;  ii,  1030 

Harlowo  River,  N.  C,  improvement  of  waterway  via i,  159;  ii,  1030 

Ilarraseeket  River,  Me.,  improvement  of i»  i^9, 512 

Hartford,  Conn. : 

Improvement  of  Connecticut  River  above i,  65,630 

Improvement  of  Connecticut  River  bejow 1,66,632 

Hatteras,  Capo,  N.  C,  removal  of  wreck  near 1, 168 ;  ii,  1065 

Haverhill,  Mas«.,  alteration  of  city  bridge  obstructing  Merrimac  River  between 

Bradford  and 1,430 

Havre  de  Oraeo,  Md.,  improvement  of  Susquehanna  River  in  vicinity  of.  1, 124;  li,  886 

Hay  Lake  Channel,  St.  Marys  River,  Mich.,  improvement  of 1,364;  iv,  2367 

Hell  CJate,  East  River,  N.  Y.,  improvement  of ^»  87,  751 

HemjKstead,  X.  Y.,  construction  of  bridge  fvcros3  Nortons  Creek  by  town  of 1, 427 

Henlo])en  City,   Del.,   construction  of  temporary  bridge   near,  across  canal 

connecting  Chincoteagne  and  Delaware  bays 1,430 

Herr  Island,  Pa.,  construction  of  dam  in  Allegheny  River  at. I,  292;  ill,  1918 

Hillsborough  River,  Fla.,  construction  of  bridge  at  Tampa 1,426 

Hiltou,  J.  J),  (canal  boat),  removal  of  wreck  of i»1^32;  ii,  906 

Hingham  1  larbor,  Mass.,  improvement  of I|  46, 557 

Hiwassee  River,  Tenn.,  improvement  of i,  275;  iii,  1795 

Holland  ( lUaek  Lake)  Harbor,  Mich.,  improvement  of 1, 343 ;  IV,  2206 

Holstou  River,  Tenn.,  construction  of  bridge  at  Boyds  Ferry,  near  Knoxville..   i,  427 

Hopkins,  L.  F.  (schooner),  removal  of  wreck  of i»  63, 620 

Horseshoe,  the,  Chesapeake  Bay,  removal  of  wreck  on 1, 152 ;  li,  987 

Housatonic  River,  Conn.,  improvement  of I,  71,654 

Houston,  Tex.,  construction  of  bridge  across  Buflalo  Bayou  by  city  of .'  i,  428 

llndnon  (barge),  removal  of  wreck  of 11,907 

Hu<lson  River,  N.  Y.,  improvement  of 1,83,7^ 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of ^r^Ol;  iv,  2540 

Huntington  Harbor,  N.  Y.,  improvement  of 1,79,698 

Huron  Harbor,  Ohio,  improvement  of I;  372;  'V,  2400 

Huron,  Lake: 

See  also  North(  ni  and  Northwestern  Lakes. 

Harbor  of  refuge  at  Sand  Beach,  Mich 1,356;  iv,  2247 

^^ater  levels 1,441;  vi,  3319, 3430 

Hyannis,  Mass..  improvement  of  harbor  of  refuge  at 1,50,571 

Hyannis  Harbor,  Mass.,  removal  of  wrecks  in 1,63,614,615,616 

Hydraulic  mining  in  California it  421;  vi,  3196 

I. 

Illinois  and  Mississippi  Canal,  111.,  construction  of 1,336;  IV,2162 

Illinois  Ixiver,  111. : 

Improvement  of 1,334;  IV,  2150 

( >i)eratiug  and  care  of  La  Grange  and  Kampsville  locks  and  dams .  i,  335 ;  iv,  2159 

Indian  l\iver.  Fla.,  im])rovement  of 1. 188;  li,  1225 

Indiana  Chute.  Falls  of  Ohio  River,  improvement  of 1,295;  ill,  1933 

Individuals,  occupancy  or  injury  of  public  structures  by 1,20,431;  vi,  3189 

Injur>  to  structures  built  by  the  United  States 1,20,431;  vi,  3189 

Inland  waterways.     See  Waterways. 

Inside  routes,  waterways,  etc.     See  Waterways. 

Ij)swi(  h  River,  Mass.,  improvement  of 1,38,534 

J. 

.lamaica  i>ay.  X.  Y.,  improvement  of, 1,93,  779 

James  Ivivc  r.  Va.,  improvement  of 1, 133;  II,  915 

.letVreys  Point  Channel.  Mass.     See  Boston  Harbor. 

.lekyl  Creek.  (Ja.,  im])rovement  of 1, 181;  il,  1197 

Judith,  Toiut.  R.  I.,  im])rovement  of  harbor  of  refuge  at 1,58,596 

,/iili<i  (Vessel ),  removal  of  wreck  of 1,  62,  610 

Juliet  fe  (vessel  t,  removal  of  wreck  of 1,62,610 

K. 

Kamjisville  lock  and  dam,  Illinois  River,  111.,  operating  and  care  of..  i,335;  iv,  2159 
Kanawha  County,  W.  Va.,  construction  of  bridge  across  Elk  River  at  Clen- 

dcnnin  by 1,429 
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Kansas  City,  Kans.,  t'stablishmetit  of  harbor  lines i>423;  vi,  3159 

Kansas  City,  Mo.,  establiHlinient  of  harbor  lines i»423;  vi,  3159 

Kaskaskia  liivLT,  ill.,  iiuprovemeut  of i,260;  111,1624 

Kaukauna,  Wis. : 

Coiistniotion  of  bri<l«i;c  across  Fox  Kiver  and  canal  by  city  of i,  427 

Construction  of  bridge  across  lock  of  canal  at  Little  Chute  by  city  of i,  429 

KeLseif,  John  /*.  (scliooncr),  removal  of  wreck  of '» 62,  612 

Kcnnelx'C  Kiver,  Me.,  improvement  of 1,28,508 

Kenosha  Harbor,  Wis.,  improvement  of i»327;  iv, 2097 

Kensin<;:ton  Kapid  Transit  Bridge  Company,  bridge  of 1. 428 

Kent  Island,  Chesapeake  Bay,  removal  of  wreck  off 1,132;  1 1,  906 

Kent  (schooner),  removal  of  wreck  of 1, 117;  ii,  861 

Kentucky  Kiver,  Ky. : 

Improvement  of i,  303 ;  ill,  1980 

Oporatiug  and  care  of  locks  and  dams  on 1, 304 ;  ill,  1983 

Kewaunee  Harbor,  Wis.,  im])rovement  of I,  322;  I v,  2066 

Kewi^enaw  Bay,  Mich.,  waterway  across  Keweenaw  Point  from  Lake  Superior 
to: 

Improvement  of 1,312;  iv,  2029 

Operating  and  care  of 1,313;  iv,  2029 

Keweenaw  Toint,  Mich.,  waterway  across: 

Improvement  of i»312;  I v,  2029 

operating  and  care  of 1,313;  IV,  2029 

Key  West  Harbor,  Fla.,  improvement  of  northwest  entrance 1, 189;  II,  1290 

Key])ort  Harbor,  lS^J.,  improvement  of 1, 104,815 

Kingston  Harbor,  Mass.,  improvement  of 1,47,562 

Klasknine  Kiver,  Oreg.,  improvement  of I,  418;  iv,  2663 

Knox  County,  Tenn.,  construction  of  bridge  across  Holston  River  by 1,427 

Knoxville,  Tenn.,  construction  of  bridge  across  llolstou  Biver  near i,  427 

La  Center,  Wash.,  construction  of  bridge  across  East  Fork  of  Lewis  River i,  438 

Lafourche,  Bavou,  La.,  improvement  of 1,223;  III,  1356 

La  Graug*^  lock  and  dam,  Illinois  River,  111.,  operating  and  care  of...   1,335;  iv, 2159 

Lake  81ion»  and  Micliigan  Southeni  Railroad  Company,  bridge  of I,  425 

Lake  J>tn;et  Elevated  Railroad  Company,  bridge  of i,  429 

Lakes,  Great.     ^See  (ireat  J^akes  and  Northern  and  Northwestern  Lakes. 
Lakes,  Northern  and  Northwestern.     See,  Northern  and  Northwestern  Lakes. 

Larchniont  Harbor,  N.  Y.,  inii)rovement  of 1,77,686 

La  Tra]>pe  River,  Md.,  iui])rovement  of 1, 126;  11,892 

Laws  of  I'ifty-third  Congress,  second  session,  affecting  Corps  of  Engineers,   vi,  3455 

Lea,  diaries  (tug])oat),  removal  <d' wreck  of 1, 132;  il,  906 

Leaf  River,  Miss.,  im]»rovement  of 1^216;  il,  132S 

Le(ni  (tug),  removal  of  wreck  of 1, 182;  II,  1209 

Levisa  Fork  of  Big  Sandy  River,  Ky.,  improvement  of 1,305;  in,  2001 

Lewes,  I)el. : 

Construction  of  i)ier  at 1,113;  11,850 

lm])rovenient  of  inland  waterway  from  Chincoteague  Bay,  Va.,  to  Delaware 

Bay  near i,  123;  ll,  884 

Lewis  K'ivi'r,  Wash.,  construction  of  bridge  at  La  Center,  across  East  Fork  of. .  i,  438 
Lickinii    K'iver,    Ky.,    improvement    of,    between    Farmers    and    West    Lib- 
erty   1, 304;  III,  1992 

Little  Chut«%  Wis.,  construction  of  bridge  across  lock  of  canal  at 1,439 

Litthi  Harbor,  N.  H.,  improvement  of  harbor  of  refuge  at 1, 36, 527 

Little  Kanawha  RivtM",  W.  A'a. : 

Improvenxnt  of 1,307;  in, 2006 

()])erating  and  care  of  lock  and  dam  on '»^^^  111,2007 

Little  Tedee  River,  S.  (\,  improvement  of 1,169;  U,  1074 

Litth'  Figeon  River,  Tenn.,  improvement  of I»277;  HI,  1800 

Little  K'ock,  Ark..  consTruction  of  bri<lge  across  Arkansas  Kiver 1,435 

Little  Rock  IJndge  and  Terminal  Railway  Company,  bridge  of 1,425 

Little  Sodus  Bay,  X.  V.,  improvement  of  harbor  at 1,386;  IV,  2470 

Liver])ool  (Fast),  Ohio,  construction  of  bridge  across  Ohio  Kiver 1,425 

Livingston  Foint,  Ky.,  preservation  of I»275;  III,  1792 

Locks  and  dams.     Sir-  Canals. 

Lockwoods  I'olly  IMver,  N.  C.,  improvement  of 1,166;  11,1096 

Logstown,  Fa.,  removal  of  wrecks  in  Ohio  River  at h^^l  111,1889 
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Lonji;  Island,  channel  between  Nixs  Mate  and.     See  Boston  Harbor,  Mass. 

Lon;j:  Island  Sound,  removal  of  wrecks  in I,  82,712,714 

Lon;;  Sand  Shoal,  Lon^  Island  Sound,  removal  of  wreck  near 1,82,  714 

Lookout,  Cai)e,  light  house,  removal  of  wrecks  near 1, 168 ;  ii,  1065 

Loreauvillti,  La.,  construction  of  bridge  across  Bayou  Techo  near 1,429 

Louisa,  Ivy.,  construction  of  lock  and  dam  in  Big  Sandy  River  near.,  i,  305;  iii,  1992 

Louisvillo  and  Portland  Canal,  Ohio  River,  operating  and  care  of i,  295;  ill,  1935 

Louisville,  Ky.,  Falls  of  Ohio  River  at: 

Improv  ciuent  of I,  293 ;  ill,  1929 

Ini])rovcmeni  of  Indiana  Chute i,  295;  ill,  1933 

Opcratinnj  and  care  of  LouisviJIo  and  Portland  Canal i,295;  ill,  1935 

Lower  Chii)ohi  River,  Fla.,  improvement  of 1, 197 ;  ii,  1252 

Lower  Machodoc  Creek,  Va.,  improvement  of i,  141;  11,950 

Luhcc  Channel,  Me.,  improvement  of I,  91,491 

Ludin«;ton  Kaj^-bor,  Mich.,  improvement  of I,  348;  iv,  2220 

Lulu  (schooner),  removal  of  wreck  of 1, 152;  II,  987 

Lumber  River,  N.  C.  and  S.  C,  improvement  of i,  169 ;  ii,  1071 

Lynn  Harbor,  Mass.,  improvement  of h^t  545 

M. 

McClary,  Fort,  reservation,  Me.,  site  for  fortification 1,13 

Mc Henry,  Fort,  Md.,  sea  wall  at 1, 14 

Mclutyre,  Fla.,  alteration  of  bridge  obstructing  Ocklochonee  River 1,431 

Macliodocr  (Lower)  Creek,  Va.,  improvement  of i,  141;  ii, 950 

Mackeys  Creek,  N.  C,  improvement  of 1, 155;  11,995 

Mac. on,  Bayou,  La.,  improvement  of 17^44;  ill,  1479 

Maiden  River,  Mass.,  improvement  of 1,43,547 

Manasqnan  River,  N.  ,L,  improvement  of 1, 107,822 

Manatee  River,  Fla.,  improvement  of 1, 192;  il,  1238 

Mancliac,  Bayou,  La.,  improvement  of 1,222;  ill,  1354 

Manchester  Harbor,  Mass.,  improvement  of 1,41,542 

Manistee,  Mich.,  construction  of  bridge  across  Manistee  River  by  city  of 1,427 

Manistee  Harbor,  Mich.,  improvement  of 1,348;  IV,  2223 

Manistee  River,  Mich.,  construction  of  bridge  at  Manistee 1,427 

Manisticjue,  Mich.,  im])rovement  of  harbor  at 1,315;  IV, 2042 

Manitowoc  Harbor,  Wis.,  improvement  of 1,323;  IV,  2072 

Manokin  River,  Md.,  improvement  of 1, 130;  11,901 

Maps,  military  and  other 1,443 

Marcus  Hook,  Pa.,  im]»rovemeut  of  ice  harbor  at i,  112;  ii,  848 

Martjuette,  Mich.,  improvement  of  harbor  at 1,313;  iv,  2035 

Marthas  Vineyard,  Ma.ss. : 

Improvement  of  inner  harbor  at  Edgartown I»  51, 576 

Removal  of  wreck  near l»  63,  619 

Martins  Ferry,  Ohio,  establishment  of  harbor  lines  in  Ohio  River 1,423;  ill,  1894 

Maryland  (steamer),  removal  of  wreck  of I,  118;  11,862 

Mattaponi  River,  Va.,  improvemeut  of 1, 144;  11,966 

Mattawan  Creek,  N.  .L,  im])rovement  of 1, 104,816 

Mauniee  Bay,  Ohio.     Ste  Toledo  Harbor. 
Mauiuee  K'iver,  Oliio.     See  Toledo  Harbor. 

Maurict^  River  Cove,  Delaware  I5ay,  removal  of  wreck  in ii,  862 

Menoniineo  Harbor,  Mich,  and  Wis.,  improvement  of i,  316;  iv,  2045 

Menominee  K*iver,  Mich,  and  Wis.,  improvement  of 1,316;  iv,  2047 

Mernientau  Iviver  and  tributaries,  La.,  improvement  of i>227;  Ui,  1372 

Merriiunc  River,  Mass.: 

Bridge  between  Haverhill  and  Bradford  obstructing,  alteration  of i,  430 

ItnprovtMuent  of I.  37,  532 

Mcsstr,  Ijiiira  K.  (seliooner),  removal  of  wreck  of 1,63,617 

Metro] loli tan  West  Side  Elevated  Railroad  Company,  bridge  of 1,427 

Miaiius  l^iver,  Coun.,  improvement  of 1,75,681 

Miehi<ran  City  Harbor,  lud.,  improvement  of 1,337;  I v,  2188 

Michi«^an,  l^ake: 

Ste  a  ho  Northern  and  Northwestern  lakes. 

Dredging  harbors  on  east  coast  of IV,  2237 

Water  levels 1,441;  vi,  3430, 3435 

Middle  (i round  (Outer),  Chesapeake  Bay,  removal  of  wreck  on i,  152;  ii, 987 

Mitlliu,  Fort,  Pa.,  sale  of  (iovernment  land  on  Delaware  River  in  vicinity  of.     1,461 

Milford  lIar])or,  C'oun.,  improvement  of I,  70,650 

Military  and  other  maps 1,443 
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Military  departments,  sarveys,  reconnaissances,  and  explorations  in.,  i,  443;  vi,  3451 
Mill  Greek,  Cincinnati,  Ohio,  examination  and  snrvey  for  ice  harbor  at  mouth 

of 1,289;  111,1890 

Milton  (barge), removal  of  wreck  of h^y '^^ 

Milwaukee,  Wis. : 

Improvement  of  harbor  at i,  326 ;  iv,  2091 

Improvement  of  harbor  of  refuge  at  Milwaukee  Bay i,  325 ;  iv,  2081 

Milwaukee  Bay,  Wis.,  improvement  of  harbor  of  refuge  at i,  325;  iv,  2081 

Mines,  submarine i,  6 

Mingo  Creek,  S.  C,  improvement  of i,  170;  ir,  1081 

Mining  casemates i,  6 

Mining,  hydraulic,  in  California i,  421 ;  vi,  3169 

Minnesota  River,  Minn.,  improvement  of i,  267 ;  iii,  1725 

MispiHion  River,  Del. : 

Improvement  of •  i,  122 ;  ii,  881 

Removal  of  wreck  in 1,132;  ii,906 

Mississippi  River : 

Bridge  at  Red  Wing,  Minn.,  construction  of i,  425 

Bridge  at  South  St.  Paul,  Minn.,  construction  of i,  425 

Des  Moines  Rapids,  improvement  of i,  263 ;  iii,  1683 

Des  Moines  Rapids  Canal  and  dry  dock,  operating  and  care  of.,  i,  263;  iii,  1684 

Falls  of  St.  Anthony,  Minn.,  improvement  above i,  264 ;  iij^  1693 

Gauging,  and  tributaries i,  250;  iii,  1523 

Gauging,  at  St.  Paul,  Minn 1,269;  ill,  1732 

Minneapolis  to  Missouri  River,  improvement  from i,  262 ;  iir,  1639 

Minneapolis  to  St.  Paul,  construction  of  locks  and  dams  from iii,  1640, 1681 

Ohio  River,  improvement,  surveys,  etc.,  b6lo w i,  420 ;  v,  2697 

Ohio  and  Missouri  rivers,  improvement  between i,  256;  ill,  1577 

Plaquemine,  Bayou,  La.,  prevention  of  caving  at  mouth  of i,  232 ;  iii,  1385 

Quincy  Bay,  111.,  improvement  of 1,262;  in,  1639 

Reservoirs  at  headwaters  of i,  264 ;  in,  1696 

Reservoirs  at  sources  of,  surveys  for in,  1736 

St.  Louis,  Mo.,  improvement  at i,  258 ;  in,  1615 

Snag  boats  and  dredge  boats  on  upper  river,  operating i,  261 ;  in,  1627 

Snags  and  wrecks  in3ower  river,  removing i,  256;  in,  1567 

South  Pass,  inspection  of  improvement  of i,  20, 219 ;  in,  1333 

Walnut  Bend,  Ark.,  examination  for  prevention  of  cut  into  St.  Francis 

River i,  225;  in,  1560 

Mississippi  River  Commission i,  420 ;  v,  2697 

Mississippi  Sound,  removal  of  wreck  in i,  232 ;  in,  1384 

Missouri,  Department  of  the,  report  of  engineer  officer i,  443;  vi,  3451 

Missouri  River: 

Bridge  at  Yankton,  S.  Dak.,  construction  of i,  425 

Establishment  of  harbor  lines  at  Kansas  City i,  423 ;  vi,  3159 

Examination  of,  between  Three  Forks  and  Canyon  Ferry,  Mont.,  to  deter- 
mine availability  of  water  power i,  272 ;  m,  1775 

Improvement  of,  above  Sioux  City,  Iowa i,  270;  in,  1739 

Improvement  of,  etc.,  below  Sioux  City,  Iowa i,  421 ;  vi,  3075 

Removing  snags  above  Sioux  City,  Iowa i,  271 ;  in,  1772 

Missouri  River  Commission I,  421 ;  vi,  3075 

Mitchell,  Katie  (schooner),  removal  of  wreck  of i,  63,  616 

Mobile,  Ala.,  alteration  of  bridge  across  Three  Mile  Creek.near i,  430 

Mobile  and  Birmingham  Railway  Company,  bridge  of i,  430 

Mobile  and  Dauphin  Island  Railroad  and  Harbor  Company,  bridges  of i,  426 

Mobile  Harbor,  Ala.,  improvement  of i,  210;  ii,  1301 

Mobile  River,  Ala.,  removal  of  wreck  in I,  219;  ii,  1332 

Mokeluunio  River,  Cal.,  improvement  of i,  399;  iv,  2531 

Monoinoy  Beach,  Mass.,  removal  of  wreck  near i,  63,  618 

Mononioy  life-saving  station,  Mass.,  removal  of  wreck  near i,  62,  607 

Mononioy  Point,  Mass.,  removal  of  wrecks  at  and  near i,  62,  63, 606,  608 

Monomoy  Point  light-house,  Mass.,  removal  of  wrecks  near i>  63, 616,  617 

Monoiiijalicla  River,  W.  Va.  and  Pa.: 

Bridge  at  Pittsburg,  Pa.,  construction  of l.  426 

Construction  of  locks  and  dams  on i,  290;  in,  1903 

Improvement  of i,  290 ;  in,  1903 

Operating  and  care  of  locks  and  dams  Nos.  8  and  9 i,  291 ;  in,  1908 

Purchase  of  Lock  and  Dam  No.  6 i,  291 ;  in,  1911 

Purchase  of  Lock  and  Dam  No.  7 i,  291 ;  in,  1911 

Monroe,  Fort,  Va.,  water  supply  at i,  14 

Monroe  Harbor,  Mich I,  368 ;  iv,  2383 
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AlouroCf  Loving  (canal  boat),  removal  of  wreck  of i,  132;  ii,  907 

Montgomery,  Ala.,  coDstructinn  of  bridge  across  Alabama  River  near i,  425 

Montgomery  Bridge  Company,  bridge  of i,  425 

Moon,  jy,  II.  (dredge),  removal  of  wreck  of i,  232 ;  in,  1383 

Moosabcc  Bar,  Mo.,  improvement  of I>  21, 492 

Morristown,  N.  Y.,  construction  of  bridge  across  St.  Lawrence  River i,  425 

Mortar  batteries i,  5, 11, 12 

Mortar  platforms i,  12 

Mount  Calvert,  Md.,  construction  of  bridge  across  Patuxent  River i,  428 

Mount  Desert,  Me.,  construction  of  breakwater  from  Porcupine  Island  to. . .  i,  23, 496 

Mount  Pleasant  and  Seaview  Railroad  Company,  bridge  of i,  431 

Mount  Pleasant  shore,  Charleston  Harbor,  S.  C,  improvement  of i,  172;  ii,  1101 

Mount    rernon  (schooner),  removal  of  wreck  of,  in  Maurice  River  Cove,  Dela- 
ware Bay 11,862 

Mount  Vernon  (schooner),  removal  of  wreck  of,  jn  Root  River,  Wis.,  i,  330;  iv,  2124 

Mnrderkill  River,  Del.,  improvement  of 1, 121 ;  ir,  879 

Muscle  Shoals  Canal,  Tennessee  River,  Ala.,  operating  and  care  of i,  284 ;  iii,  1828 

Muskegon  Harbor,  Mich.,  improvement  of 1, 345 ;  iv,  2211 

Miiskiuginn  River,  Ohio: 

Construction  of  ice  harbor  at  mouth  of i,  288;  ill,  1874 

Iniprovemeiit  of 1,288;  iii,  1875 

Operating  and  care  of  locks  and  dams  on i,  289 ;  in,  1876 

Mystic  River,  Conn.,  improvement  of 1,64,622 

Mystic  River,  Mass.,  improvement  of i>  43, 547 

N. 

y.  and  IV.  Xo.  4  (barge),  removal  of  wreck  of i,  62, 612 

Nan8cinon<l  River,  Va.,  improve'men t  of 1, 148;  ii,  978 

Nantaskct  Beach  Channel,  Mass.     See  Boston  Harbor. 

Nantucket,  Mass.,  improvement  of  harbor  of  refuge  at i,  50, 573 

Nantucket  Sound,  Mass.,  removal  of  wrecks  in  and  near i,  62, 63, 604, 612, 620 

Nai)a,  Cal.,  establishment  of  harbor  lines i,  424 ;  iv,  2522 

Napa  River,  Cal. : 

Kstablishnient  of  harbor  lines  at  Napa i,  424 ;  iv,  2522 

luiprovement  of 1,393;  iv, 2507 

Nairagausett  Bay,  R.  I: 

Defense  of 1,6,7 

Improvement  of 1,56,589 

Narraguagus  River,  Me.,  improvement  of 1,22,494 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of I,  392;  iv,  2499 

Natal l»any  River,  La.,  improvement  of i,  221;  III,  1352 

Nautilus  Shoal,  Chesapeake  Bay,  removal  of  wreck  on 1,152;  ii, 987 

Navigable  waters,  construction  of  bridges  across 1,20,424 

Navigation,  bridges  obstructing,  action  upon 1,20,  430 

Necln'H  l\iver,  Tex.,  improvement  of i,^^;  in,  1381 

Nehaleiu  Bay,  Oreg.,  improvement  of  entrance  to i,  407 ;  iv,  2588 

Neuse  River,  N.  C. : 

liji])rovement  of i,  159;  li,  1027 

luiproveuient  of  waterway  between  Beaufort  Harbor  and 1,159;  ii,  1030 

New  BiMllord  Harbor,  Mass.,  improvement  of 1,53,582 

Newcastle,  Del.,  improvement  of  ice  harbor  at 1,110;  11,873 

New  Haven  Harbor,  Conn.: 

Construction  of  breakwaters  in 1,69,646 

Improvement  of 1, 68, 642 

Removal  of  wreck  in 1,82,712 

New  .Jersey,  channel  between  Staten  Island  and,  improvement  of 1,98,799 

!7ew  River,  N.  C.  : 

Im])rovenient  of 1, 162 ;  II,  1037 

luiproveuient  of  waterway  between  Beaufort  Harbor  and 1,161;  1 1, 1034 

luiproveuient  of  waterway  between  Swansboro  and 1,161;  ii,  1037 

New  River.  Va.  and  W.  Va.,  improvement  of 1,301;  III,  1965 

New  York  Central  and  Hudson  River  Railroad  Company,  bridge  of 1,430 

New  York  Harbor,  N.  Y. : 

Arthur  Kill,  improvement  of 1,97,  798 

Bay  lvi(l;;e  Chauucl,  improvement  of 1,91,764 

I5edh)e8   Island,  sea  wall  at 1, 14 

Buttermilk  Channel,  improvement  of 1,90,761 

Channel  between  Staten  Island  and  New  Jersey,  improvement  of i,  98,799 

Davids  Island,  sea  wall  and  embankment  at i,  14 
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New  York  Harbor,  N.  Y. — Continued. 

Defen^se  of 1,5,6,7,447,449 

East  River  and  Hell  Gate,  improvement  ot if  87, 751 

Governors  Island,  sea  wall  and  embankment  at : i,  14 

Gowanus  Bay,  improvement  of i>  91>  764 

Gowanus  Creek  Channel,  improvement  of i,  91>  764 

Harbor  lines  in  Harlem  River,  modification  of i,  422, 786 

Harlem  River,  improvement  of i,  86, 741 

Harlem  River,  modification  of  harbor  lines  in 1, 422,  786 

Improvement  of i,  92, 770 

Red  Hook  Channel,  improvement  of 1, 91, 764 

Sea  walls  and  embankments i,  14 

Supervision  of i,420;  iv,2681 

Wrecks,  removal  of 1,95,785,786 

Newbern,  N.  C. : 

Bridge  obstructing  Trent  River,  alteration  of i,  431 

Improvement  of  waterway  between  Beaufort  Harbor  and i,  159 ;  ii,  1030 

Newburyport  Harbor,  Mass.,  improvement  of i,  36, 529 

Newport  Harbor,  R.  1.,  improvement  of i,  57, 593 

Newport  River,  N.  C,  improvement  of  waterway  via 1, 159 ;  n,  1030 

Newtown  Creek,  N.  Y.,  improvement  of i>  89, 757 

Niagara  Falls,  N.  Y.,  improvement  of  Niagara  River  to i,  381 ;  iv,  2447 

Niagara  River,  N.  Y. : 

Establishment  of  harbor  lines  at  Squaw  Island 1, 424 ;  iv,  2452 

Improvement  of,  from  Tonawanda  to  Port  Day  (Niagara  Falls) . .  1, 381 ;  iv,  2447 

Improvement  of  Tonawanda  Harbor  and i,  381 ;  iv,  2444 

Nixs  Mate,  channel  between  Long  Island  and.     See  Boston  Harbor,  Mass. 

Nomini  Creek,  Va.,  improvement  of i,  140 ;  ii.  948 

Nooksack  River,  Wash.,  improvement  of  (Puget  Sound  and  tributaries) .  i,  412 ;  i  v,  2619 
Norfolk  Harbor,  Va. : 

Improvement  of,  and  approaches i,  146 ;  ii,  973 

Improvement   of   approach  to,  between  Lambert  Point  and  Fort  Nor- 
folk   1,147;  11,977 

Improvement  of  waterway  between  Albemarle  Sound  and i,  151 ;  ii,  983 

Norfolk,  Va.,  improvement  of  approach  to  U.  S.  navy-yard  at i,  147;  ii,  977 

Norfolk  (West),  Va.,  construction  of  bridge  across  Western  Branch  of  Eliza- 
beth River 1,429 

North  East  (Cape  Fear)  River,  N.  C,  improvement  of 1, 163;  ii.  1040 

North  Landing  River,  Va.  and  N.  C,  improvement  of i,  152 ;  ii,  986 

Northern  and  Northwestern  Lakes: 

Charts,  correcting,  printing,  and  issuing  of i,  438, 440 ;  vi,  3315 

Estimates i,  441 

Improvement  of  channels  in  connecting  waters  of I,  361 ;  IV,  2261 

Raft-towing  on,  and  connecting  waters i,  368 ;  iv,  2378 

Surveys 1,437;  vi,3315 

Water  levels 1,441;  vi,  3319, 3430 

Northwestern  Elevated  Railroad  Company,  bridge  of 1, 428 

NortouB  Creek,  N.  Y.,  construction  of  bridge  at  Hempstead 1, 427 

Noxubee  River,  Miss.,  improvement  of i,  214 ;  u,  1318 

O. 

Oak  Orchard  Harbor,  N.  Y. ,  improvement  of i,  383 ;  i v,  2461 

Oakland  Harbor,  Cal. : 

Establishment  of  harbor  lines i,  424 ;  iv,  2505, 2506 

Improvement  of i,  392 ;  I v,  2501 

Obion  River,  Tenn.,  improvement  of 1, 273 ;  iii,  1785 

Obstructions  to  navigation,  action  upon  bridges  constituting i,  20, 430 

Occoqnan  Creek,  Va.,  improvement  of 1, 138;  ii,  941 

Occupancy  of  structures  built  by  the  United  States i,  20, 431 ;  vi,  3189 

Ocean  Traveller  (schooner),  removal  of  wreck  of i,  62,  606 

Ocklawaha  River,  Fla.,  improvement  of i,  187 ;  il,  1221 

Ocklochoneo  River,  Fla.,  alteration  of  bridge  obstructing,  at  Mclntyre  ... i,  431 

Ocmulgee  River,  Ga.,  improvement  of 1, 179 ;  il,  1181 

Oconee  River,  Ga.,  improvement  of .i,  179 ;  ii,  1175 

Oconto  Harbor,  Wis. : 

Modi n cation  of  harbor  lines I,  424 ;  i v,  2124 

Improvement  of i,  317 ;  iv,  2049 

Ocracoke  Inlet,  N.  C,  improvement  of i,  155 ;  ii,  996 
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Office  of  tho  Chief  of  Eupjineers 1,444 

Officers  of  Corps  of  Eiijiiiieers.     See  Corps  of  Engineers. 

O^jdensbiirtj:  Harbor,  N.  Y.,  improvement  of i,  389;  iv,  2491 

Ohio  liivcr: 

Heaver  Kiver,  Pa.,  construction  of  dam  below I?  287;  ill,  1870 

Bri<lgc  at  East  Liverpool,  ( )hio,  construction  of 1, 425 

I);i  ni  No.  2,  location  of i,  287 

Davis  Island  1  )aui,  operating  and  care  of 1, 287 ;  ill,  1867 

Falls  of,  Louisville,  Ky.,  improvement  of i,293;  lU,  1929 

Harbor  lines  between   Martins  Ferry  and  Bellaire,  Ohio,  establishment 

of I,  423 ;  III,  1894 

Tee  harbor  at  mouth  of  Muskingum  Kiver,  construction  of 1,288;  ill,  1874 

Ice  harbors  at  mouths   of    Crawfish  and  Mill  creeks,  Cincinnati,  Ohio, 

examination  and  survey  for 1,289;  iii,  1890 

Improvement  of 1,  285;  ill,  1836 

Indiana  Chute,  im})rovement  of 1,295;  ill,  1933 

Louisville  and  Portland  Canal,  operating  and  care  of I,  295;  III,  1935 

Snagboat  on,  operating 1»287;  HI,  1864 

Wrecks  in,  removal  of 1,  289 ;  III,  1889 

Olcott  Harbor,  N.  Y.,  improvement  of 1,382;  iv,  2450 

Old  Chatham  Roads,  Mass.,  removal  of  wreck  in 1,  63,613 

Olympia.  Wash.,  improvement  of  harbor  at '>411;  I v,  2606 

Onaneock  Harbor,  Va.,  improvemflnt  of 1,130;  11,902 

Ontario,  Lake: 

See  alao  Northern  and  Northwestern  Lakes. 

Water  levels 1, 441 ;  VI,  3430,  3436 

Ontonagon,  Mich.,  improvement  of  harbor  at I,  311 ;  IV,  2026 

Orange  Couuty,  Tex.,  construction  of  bridge  across  Cow  Baj'ou  by 1,426 

Osage  h'iver.  Mo.,  improvement  of I,  260;  ill,  1620 

Oswego  Harbor,  N.  Y.,  im])rovement  of 1,386;  IV,  2476 

Otter  Creek,  Vt.,  im]»rovement  of 1,391;  iv,  2497 

Ouachita  Kiver,  Ark.  ami  La.,  imi>rovement  of i>  241 ;  ill,  1455 

Outer  Middle  Ground,  Chesapeake  Bay,  removal  of  wreck  on 1, 152;  ii,  987 

P. 

Paducah,  Ky..  preservation  of  Livingston  Point,  near i»275;  ill,  1792 

Pamlico  Kiver,  N.  ('.,  improvement  of 1, 156;  II,  1019 

l*amunkey  Kiver,  Va..  improvement  of 1, 145;  11,968 

Paulltrr  (steaiiM'i),  removal  of  wreck  of I,  82,713 

Parkirs  Kiver,  Mass..  removal  of  wreck  near 1,63,620 

Pascag  )nla  River.  Miss.,  improvement  of 1^215;  II,  1319 

Pas<|notank  Iviver.  N.  C.,  improvement  of 1. 154;  11,994 

Passaic  County,  N.  .1.,  construction  of  bridge  across  Passaic  River  atPassaic  by.  i,  428 

Passaic.  N.  .1..  c<»ustr action  of  bridge  across  Passaic  River 1,428 

Passaic  Kiver.  N.  .L  : 

Above  Newark.  im])rovement  of 1, 100,802 

Below  Newark.  iiM])rovement  of I»99,  801 

Bridg<»  at  I'assaic,  construction  of I,  428 

Improvenunt  of 1,99,801 

Patapsco  Kiver.  Md.: 

Improvement  of,  and  channel  to  Baltimore 1,132;  11,909 

lin]>rov<'nient  of  channel  to  Curtis  Bay 1, 133;  11,914 

Patcliogiie  l\*i\('r.   N.  Y.: 

Establisbmei't  of  harbor  lines I,  422,  719 

Improvement  of 1,81,705 

Patuxcnt  Ivi\  ei'.  Md.  : 

Bridge  at  Mount  Calvert,  construction  of I,  428 

Imi»roveiMcnt  of 1, 141;  11,953 

Pawcatnck  K'i\  er,  K.  I.  :tnd  Conn.,  improvement  of 1,60,  600 

Pawtuckct  Iii  \  ci,  \i.  I.  : 

I  in  proven  lent  of I,  55,  587 

K'enioval  <>t"  wreck  in 1,63,620 

Pawtuckct,  K*.  I.,  removal  of  wreck  at 1,63,620 

Pearl  Iviver.  Miss..  inii)rovement  of: 

I'.elow  .lack^f.n  1,217;  ii,  1326 

Between  .lackson  and  Carthage 1,217;  il,  1328 

Between  Carthage  and  Ediuburg 1,218;  ii,  1329 

Pease  Creek,  I  la.,  improvement  of 1, 191;  ii,  1236 

Exa  04 2 
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PeUcun  ( schoouor),  removal  of  wreck  of 1, 378 ;  IV,  2426 

TcnDypack  ('reck.  Pa.,  coiistnu'tioii  of  bridge  across,  at  Philadelphia i,  429 

I*eiioi)ti<'ot  Kiver,  Mc,  imi>rovoin<ait  of I,  24, 499 

PcHrtacola  Harbor,  Pla.: 

Defense  of 1, 6, 10, 11 

IiMln-oveiiient  of 1,203;  il,  1268 

Pensaukef  Harbor,  Wis.,  iini>roveineiit  of 1,318;  iv,  2052 

PentwatL-r  Harbor,  Mich.,  iiuproveiuent  of l;347;  I  v.  2218 

lUy'tt  (steamer),  removal  of  wnM-k  of I,  40,  r»t»8 

I'nvo'c,  ^Isn  Jl.  (s(li(K)iuT  I,  nmioval  of  wreck  of 1,63,618 

Petaliima  Creek,  Cal.,  imi>rovemeiit  of 1,400;  iv,  2.'i:i8 

Petit  .ban  lvi\er.  Ark.,  improvement  of I,  2r)3;  ill,  1516 

Peto>key  Harbor.  Mieb.,  improvement  of i,353;  iv,  22I>.'> 

Pliihnbipbiii,  Pa.,  constrnctiou  ni'  l»ridge  across  Peiuiypack  Creek  bj'city  of.,  i.  I2l» 
Pliil!Hleli»liia  Hailior,  Pa.: 

Kstablisliment  of  liarbor  lines 1,423;  II,  S6t 

Defense  of 1.6.9,11 

Tmprovementof 1, 108, 110 ;  11,  827,  8:16 

Mi  111  in,  Foit,  sale  of  (l(»vernii  .  :  i  Itnul  in  vicinity  of i,  461 

Piers  bnilt  by  the  Cnited  States.  (M-cnpancy  or  injury  of 1,20,431;  Vi,  3189 

Pigeon  ]>5iyonH,  La  ,  im})ro\  < ment  of I,  224;  ill,  1361 

IMttsbnrg,  Pa. : 

Ikitlgo  across  Monongabela  liiver,  (;onstrurti<5n  of,  by  city  of 1,426 

]>:ivis  Island  Dam,  Ohio  Kiver,  near,  operating  and  care  of I?  287;  ill,  1867 

Herr  Island  Dam,  Allegheny  Kiver,  near,  construction  of 1,292;  ill,  1018 

AV reeks  in  Ohio  Kiver  l)elow,  removal  of 1,289;  ill,  18S9 

l*la(ineniin(»,  Payon,  La. : 

Improvement  of 1,224;  ill,  1361 

Prevention  of  ea\ing  at  nionth  of 1,232;  iii,  i:>85 

Plntlbrms,  gun  and   mortar 1,12 

Plattsbuig  Harbor,  N.  Y.,  improvement  of 1, 31K);  iv. 2495 

Plymouth  Harbor.  Mass..  imi)rovenn'nt  of 1,47,560 

Point  P.n^ve,  Schuylkill  Ki\er,  removal  of  wreck  below I»118;  11.862 

Point  Judith,  K.  L,  improvement  of  harbor  of  refuge  at I,  58,  51H5 

Point    San    Pablo,    Cal.,    establishment  of   harbor    lines    iu    San    Francisco 

Pay  at 1,424;  IV,  2505 

Pollock  lii])  Cliiiunel,  Mass.,  r<'moval  of  wreck  in I,  62,604 

l*ontcliartr;nn.  Lake.  La.,  removal  of  wreck  in I,  232;  ill,  1383 

J'ontchatonia  l»i\  cr,  La.,  imj>rovement  of 1.221;  III,  1352 

Pop«  s  Island,  ^'a.,  removal  of  Avreck  off 11,9^ 

Porcupir.e  Island,  M<'..  c<mstruction  of  breakwat  ;  from  Mount  Desert  to. .  1,23,49%^ 

Port  Cliesti  r  Harbor,  X.  V..  iui])r()vement  of 1, 76, 68l« 

Port  Clinton  Harbor,  Ohio,  improvement  of I,.370;  IV,  2:^94 

l*ort  Day,  N.  Y,,  im])rovement  of  Niagara  Kiver  to 1,381;  IV,  2447 

Port  Huron.  Mich..  im])rovenn'nt  of  Pdack  Kiver  at 1,358;  iv.2'.^l 

]*ort  ,7«'lVerson  Harboi,  N.  Y..  im]>rovement  of 1,78,694 

l^ort  N(ulblk,  \i\..  constrnction  of  bridge  acro8.s  Western L.-anch  of  Elizabeth 

biver 1,429 

Port  Koyal  and  Anj^nsta  Kaihvay  Comi»any,  bridge  of 1,429 

]*crt  AVasliiuiiton  Harbor,  Wis.,  improviMnent  of 1,32,'>;  iv,2079 

Port  air*'  Lake  and  Lake  Sn]>erior  shi])  canals,  Mich: 

Inii)r(»vemeut  of 1,312;  iv,2029 

Operating  and  care  T)f 1,  313;  IV,  2029 

I'oita^e  Lake.  Hougliton  County,  Mich.,  waterwaj- across  Keweenaw  Point  via: 

Improvement  of " 1,312;  IV,  2029 

Operating  and  care  of 1,313;  IV, 2029 

Portaue   Lake,   Manistee  County,  Miel»..  inii>rovenient  of   harbor  of   refnge 

at '. 1,350;  IV,  2228 

Port  a  i^'  Kiver.  Houghton  Conn  tv,  Mich.,  waterway  across  Keweenaw  Point  via: 

Imi.rovement  <.f '. .' 1,312;  IV, 202?) 

0])rratiu«:  and  care  of 1,313;  IV,  2029 

Portlan<l  Haibor.  M«'. : 

Cu shiners  Island,  site  for  fort ilicat ion i,  13 

1  >efeuse,   of I,  6 

lin])roveiuent   of 1,30,514 

Im])roven]ent  of  channcd  in  Pack  Cove 1,31,517 

Portland,  ( -rcu;.  : 

Ih'fenst^  of  harlxM-  at   1,5 

WillanH'tt<?  b'iver  above.  im])rovenHnt  of ',^17;  IV,265j 

Willamette  Kiver  below,  imi)rovement  of 1,^16;  IV,2654 
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Potomac  River: 

Eastern  Branch  of  ( Anaco8tia  River),  improvement  of i,  138 ;  il,  9S9 

Great  Falls,  erection  of  fish  ways  at 1,435;  vi,83d4 

Great  Falls,  use  of  water  power  for  electric  lighting vi,  32P6 

Washington,  D.  C,  improvement  at 1,135;  ii,925 

Wreck  in  Washington  Channel,  removal  of i,  145 ;  ii,  971 

Potsburi:;  Creek,  Fla.,  alteration  of  bridge  obstracting i,  431 

Towow  IJiver,  Mass.,  improvement  of 1,87,533 

Prcs<|uo  Islo  Peninsula,  Erie  Harbor,  Pa.,  preservation  of i,  379;  iv,2433 

PresquMlo,  Mich.,  removal  of  wreck  in  harbor  of 1,361;  iv,2257 

Providence  River,  R.  I.: 

Improvement  of » 1,56,589 

Removal  of  Green  Jacket  Shoal 1,57,592 

Ifcmoval  of  wreck  in l»62, 612 

Provincetown  Harbor,  Mass.: 

Improvement  of 1,48,564 

Removal  of  wreck  in 1,49,568 

Pnblic  iMiildinjxs  and  grounds,  District  of  Colombia i,  435,  vi,  3265 

Public  works  of  the  United  States,  occupancy  or  injury  of 1,20^431;  vi,3189 

Pupfot  Sound : 

Defense  of 1,5 

Improvement  of,  and  tribataries,  Washington i,  412 ;  iv,  2619 

Pultney villo  Harbor,  N.  Y.,  improvement  of i,  384 ;  iv,  2460 

Q. 

Quiucy  Bay,  111.    See  Mississippi  River  improvement  between   Hinneapolia  and 

mouth  of  Missouri  River. 

B. 

Racino  Harbor,  Wis. :  • 

Improvement  of 1,326;  IV, 2094 

Removal  of  wrecks  in  Root  River 1,330;  IV,2124 

Raft-low inpr  on  the  Great  Lakes  and  connecting  waters 1,368;  iv,2378 

Rahway  River,  N.  J.,  improvement  of \ 1,101,807 

Rancocas  River,  N.  J.,  improvement  of I,  H5;  11,854 

Ra])pnhnnnock  River,  Va.,  improvement  of ',142;  11,954 

Raritan  Hay,  N.  .J.,  improvement  of 1,91,780 

Raiitnu  River,  N.  J.,  improvement  of \  102,806 

Baijmond,  Lizzie  (schooner),  removal  of  wreck  of 1, 82, 714 

liaymond,  Stephen  (schooner), "removal  of  wreck  of 1, 63|615 

Reconnaissances,  explorations,  and  surveys  in  military  departments  1,443;  VI,  3451 

Red  Hook  Channel,  New  York  Harbor,  N.  Y.,  improvement  of 1,91,764 

Red  River,  La.  and  Ark. : 

Improvement  of >»2^;  111,1415 

Improvement  of,  above  Fulton,  Ark 1,240;  111,1452 

Red  River  of  the  North,  Minn,  and  N.  Dak.,  improvement  of h^^i  i",  1728 

Rod  Win;;,  Minn.,  construction  ofbridgo  across  Mississippi  River  by  city  of 1,425 

Redwood  Crei'k,  Cal.,  improvement  of 19384;  1V,2509 

Rivers  and  harbors: 

Kstiiiiates  for  examinations,  surveys,  and  contingencies  of 1,419 

Estimates  for  improvement  of 1,19 

Improvement  of 1,19 

Roanoke  River,  N.  C,  improvement  of 1,153;  If,  989 

Rockhiiul  Harbor,  Me.,  improvement  of 1,27,506 

Jio(/cr8  (scliooner),  removal  of  wreck  of 1,62,606 

Kokcn,  Xcllie  J '.  (schooner),  remova  1  of  wreck  of ^62, 607 

Roiulout  Harbor,  N.  Y.,  improvement  of 1,84,736 

Root  liiver.  Wis.,  removal  of  wrecks  at  Racino 1, 3SK);  IV,  2124 

Rou<;o  River,  Mich. : 

Improvcmcut  of 1,360;  IV,  2295 

Turnin*;  basin  in 1,361;  IV,  2257 

Rouuh  River,  Ky.,  improvement  of 1,303;  111,1978 

Rousr  Point,  Lake  Champlain,  N.  Y.,  breakwater  at 1,390;  IV,2<I90 

Runisey,  Ky.,  reconstruction  of  Lock  No.  2,  Green  River,  at 1,302;  111,1968 
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